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ABOUT THE IACC 


The Interagency Autism Coordinating Committee (IACC) is a Federal advisory committee charged with coordinating 
federal activities concerning autism spectrum disorder (ASD) and providing advice to the Secretary of Health and 
Human Services on issues related to autism. The Committee was established by Congress under the Children's 
Health Act of 2000, reconstituted under the Combating Autism Act (CAA) of 2006, and renewed most recently 
under the Autism Collaboration, Accountability, Research, Education, and Support (CARES) Act of 2014. 


Membership of the Committee includes a wide array of Federal agencies involved in ASD research and services, as 
well as public stakeholders, including self-advocates, family members of children and adults with ASD, advocates, 

service providers, and researchers, who represent a variety of perspectives from within the autism community. The 
IACC membership is composed to ensure that the Committee is equipped to address the wide range of issues and 

challenges faced by individuals and families affected by autism. 


Under the CAA and subsequent authorizations, the [ACC is required to (1) develop and annually update a strategic 
plan for ASD research, (2) develop and annually update a summary of advances in ASD research, and (3) monitor 
Federal activities related to ASD. 


Through these and other activities, the IACC provides guidance to HHS and partners with other federal 
departments, federal agencies, research and advocacy organizations, and the broader autism community to 
accelerate research and enhance services with the goal of profoundly improving the lives of people with ASD and 


their families. 


For more information about the IACC, see www.iacc.hhs.gov. 
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In 2009, the Interagency Autism Coordinating Committee (IACC) launched its Strategic Plan for Autism 

Spectrum Disorder Research, providing a framework to guide the efforts of Federal and private funders of autism 
research. The IACC Strategic Plan, developed with extensive input from a broad array of Federal and public 
stakeholders, organizes research priorities around seven general topic areas represented as community-focused 
“questions.” The questions are divided further into research objectives that address key research needs, gaps, 
and opportunities identified by the Committee. Each objective includes a recommended budget that serves as an 
estimate of how much the Committee projects it might cost to conduct the research-related activities described. 
The IACC Strategic Plan was updated in 2010 and 2011, leading to a total of 78 objectives on autism research. 


Following the development of the [ACC Strategic Plan, the Office of Autism Research Coordination (OARC) - the 
office within the National Institutes of Health (NIH) that manages the activities of the |[ACC—began issuing 

a series of [ACC Autism Spectrum Disorder (ASD) Research Portfolio Analysis Reports to provide the I[ACC with 
comprehensive information about the status of autism research funding among Federal agencies and private 
research organizations in the U.S. The reports align data on individual research-related projects with objectives in 
the IACC Strategic Plan, providing an accounting of how much funding has gone toward support of projects related 
to Strategic Plan objectives and highlighting trends. This information has been used to help the IACC in their 
efforts to monitor ASD research efforts and track progress made each year toward achievement of objectives in 
the IACC Strategic Plan for ASD Research. The 2014-2015 IACC ASD Research Portfolio Analysis Report, in addition 

to information on progress made toward each of the 78 objectives in the [ACC Strategic Plan in 2014 and 2015, 
also provides an analysis of progress that was made over the eight-year period from 2008-2015. The 20174-2015 
Portfolio Analysis Report is the last portfolio analysis measuring these objectives, with a new IACC Strategic Plan 


and objects forthcoming. 


To accompany the [ACC 2014-2015 ASD Research Portfolio Analysis Report, detailed Federal and private organization 
project data are available in the Autism Research Database (ARD), a database accessible via the IACC website 
(https://iacc.hhs.gov/funding/data/). This database provides stakeholders with a centralized place from which to 


gather valuable information about ASD research that can support their efforts to serve the autism community. 
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IACC Strategic Plan Questions and Corresponding Research Areas 


The Office of Autism Research Coordination (OARC) budget for each project and its relevance to the seven 
requested 2014 and 2015 autism-related research critical questions/chapters of the 2077 IACC Strategic 
project and funding information from several Federal Plan for ASD Research, illustrated below (Figure 1). 


agencies and private organizations, including the annual 


IACC STRATEGIC PLAN QUESTIONS AND CORRESPONDING RESEARCH AREAS 


Question 1: When should | be concerned? 


SCREENING & DIAGNOSIS 


Question 3: What caused this to happen and can it be prevented? 


RISK FACTORS 


Question 4: Which treatments and interventions will help? 


TREATMENTS & INTERVENTIONS 


Question 5: Where can | turn for services? 


SERVICES 


Figure 1. The research areas corresponding to the seven questions of the 2071 [ACC Strategic Plan for ASD Research are represented by 
the icons to the left of each question. 
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Subcategory Classification 
In 2010, OARC introduced the subcategory classification a Subcategory based on the research area it addressed. 


system (Figure 2) to the [ACC Portfolio Analysis Report The application of subcategory coding to projects in 


to help the Committee and other readers of this report the portfolio helped to break the portfolio into 


better understand the types of research encompassed easy-to-understand topical areas. For example, within 


by the projects in the research portfolio — especially Question 1 (Screening and Diagnosis), the projects 


those projects that are categorized as outside the were divided into four subcategories: Diagnostic and 


objectives of the Strategic Plan but within a question's screening tools, Early signs and biomarkers, Intermediate 


research area. For the subcategory analysis, each project phenotypes/Subgroups, and Symptomology. 


in the 2014-2015 Portfolio Analysis Report was assigned to 


IACC Strategic Plan Questions and Corresponding Research Areas 
IACC STRATEGIC PLAN QUESTIONS AND CORRESPONDING RESEARCH AREAS BY SUBCATEGORY 


ategic Plan 


for ASD Research 


Question 1. Question 2. Question 3. Question 4. Question 5. Question 6. Question 7. 
When should! be | Howcan| What caused this | Which treatments | Where can! turn What does the What other 
concerned? understand what tohappenandcan | andinterventions | for services? future hold, infrastructure 
is happening? it be prevented? will help? particularly and surveillance 
for adults? needs must be met? 


Subcategories 

» Early signs and 
biomarkers 

* Diagnostic and 
screening tools 

* Intermediate 
phenotype/ 
subgroups 

* Symptomology 


Subcategories 
* Cognitive studies 


* Computational 
science 

* Co-occuring 
conditions 


* Developmental 
trajectory 

* Immune/metabolic 
pathways 

* Molecular 
pathways 


* Neural systems 

* Neuropathology 

* Sensory and motor 
function 

» Subgroups/ 
biosignatures 


Subcategories 
* Genetic risk 
factors 


* Environmental 
risk factors 


* Epigenetics 
* Gene- 
environment 


Subcategories 

* Technology- 
based 
intervention 
and supports 

* Behavioral 

* Complementary, 
dietary, and 
alternative 

* Educational 


* Medical/ 
pharmacologic 


* Model systems/ 
therapeutic 
targets 

* Occupational, 
physical, and 
sensory-based 


Subcategories 


* Services 
utilization 
and access 


» Community 
inclusion 
programs 

* Efficacious and 
cost-effective 
service delivery 

* Family well-being 
and safety 

* Practitioner 
training 


Subcategories 


* No subcategories 
created due to 
small number of 
projects. Subcat- 
egories may be 
established in 
the future. 


Subcategories 
* Biobanks 
* Data tools 


» Research 
infrastructure 

* Surveillance and 
prevalence studies 

» Research 
workforce 
development 

» Research 
recruitment and 
clinical care 


Figure 2. A subcategory classification system was created to allow an understanding of the autism research portfolio based on 
simple research topics that are relevant to each of the IACC Strategic Plan questions. Appendix D provides detailed definitions of 
the subcategory research areas. 


ASD RESEARCH FUNDERS AND 


FUNDING IN 2014 AND 2015 
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Who funded ASD research in 2014 and 2015? 


Nine Federal agencies and nine private funders provided agencies and organizations that contributed to the 


their autism funding data for this analysis. These 18 2014-2015 Portfolio Analysis can be found in Appendix A 
agencies and organizations are listed in Table 1. The of this report. Some funders included in previous years’ 
New England Center for Children (NECC) submitted Portfolio Analysis Reports either did not have projects 
ASD research funding data to the [ACC Portfolio Analysis to report in 2014 and 2015 or did not choose to 

for the first time this year. Brief summaries of the participate in the 2014-2015 analysis. 


mission areas and portfolios of NECC and other funding 


AGENCIES AND ORGANIZATIONS INCLUDED IN THE 2014-2015 [ACC PORTFOLIO ANALYSIS 


FEDERAL AGENCIES PRIVATE ORGANIZATIONS 


Administration for Community Living (ACL) + Autism Research Institute (ARI) 

Agency for Healthcare Research and Quality * Autism Science Foundation (ASF) 

(AHRQ) + Autism Speaks (AS) 

Centers for Disease Control and Prevention(CDC) . rain g Behavior Research Foundation (BBRF) 
Department of Defense (DoD)* * Center for Autism and Related Disorders (CARD) 


- Army-Autism Research Program (Army) 
- Air Force (AF) 


Department of Education (ED) 


New England Center for Children (NECC) 
Organization for Autism Research (OAR) 


* Patient-Centered Outcomes Research Institute 
Environmental Protection Agency (EPA) (PCORI) 


Health Resources and Services Administration 
(HRSA) 


National Institutes of Health (NIH) 


National Science Foundation (NSF) 


Simons Foundation (SF) 


* The DoD Autism Research Program and Air Force reported as two separate entities for the purpose of this Portfolio Analysis. 


Table 1. Projects from nine Federal agencies and nine private organizations were included in the 2014-2015 [ACC Autism Spectrum 
Disorder Research Portfolio Analysis Report. 
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How much ASD research was funded in 2014-2015? 


Combined, the estimated Federal and private investment the proportion of overall funding provided by the federal 


in ASD research in 2014 was $309,873,907. The overall government increasing from 76% in 2013 to 81% in 2014. 
funding for autism research was relatively unchanged In 2014, the Federal government provided $250 million in 
from 2013 to 2014. However, the relative contributions of ASD research funding, and private organizations pro- 
Federal and private funders reported during this period vided $59.4 million (19%) of the total funding for ASD 
were significantly different from the previous year, with research (Figure 3). 


2014 
Federal vs. Private Funding for ASD Research 
Total Funding: $309,873,907 
Number of Projects: 1,441 


Federal 
$250,517,114 


Private 
$59,356,793 


Figure 3. In 2014, 81% of ASD research was provided by Federal sources, while 19% of funding was provided by private organizations. 
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In 2015, the estimated Federal and private investment in remained constant over this period. In 2015, the Federal 
ASD research was $342,636,029. The overall funding for government provided 81% ($277.6 million) and private 
autism research increased by $34.2 million from 2014 to organizations provided 19% ($65 million) of the total 
2015, and the proportion of Federal and private funding funding for ASD research (Figure 4). 


2015 
Federal vs. Private Funding for ASD Research 
Total Funding: $342,636,029 
Number of Projects: 1,410 


Federal 
$277,609,115 


Private 
$65,026,914 


Figure 4. In 2015, 81% of ASD research was provided by Federal sources, while 19% of funding was provided by private organizations. 
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What funding trends were observed? 


¢ ASD research funding progressively increased from ¢ As stated in previous [ACC Portfolio Analysis Reports, 


2013-2015. In 2013, combined Federal and private 
investment in ASD research was $305.6 million. In 


2014, the total reported funding was $309.9 million. 


In 2015, the total funding was $342.6 million, an 
increase of 12%. (Figure 5). 


¢ Private investment in ASD research was higher in 
2015 ($65 million) than in 2014 ($59.4 million) but 
considerably lower than in 2013 ($72.9 million). 


¢ The amount of Federal investment in autism research 


reported in 2015 ($277.6 million) was significantly 


higher than the 2014 ($250 million) and 2013 levels 


($235.9 million). 


the American Recovery and Reinvestment Act 
(ARRA), which provided an additional $63.9 million 
in 2009 and $59.9 million in 2010 to support autism 
research projects, created a temporary increase in 
total autism research funding levels during those 
years, resulting in a high of $408.6 million in 2010. 
In 2011, levels significantly decreased in comparison 
to 2010, but have been slowly rising since then. 
Nevertheless, current funding in 2015 was still far 
below the 2010 high. 


While one new private funder (New England 

Center for Children) was added to the 2014-2015 
Portfolio Analysis, the new funder contributed a small 
proportion of ASD research funding, so the impact on 
the total funding was relatively small. 


Combined Federal and Private Autism Research Funding 
2008 - 2015 
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Figure 5. This figure illustrates levels of autism research funding from combined Federal and private sources during 2008-2015 
based on data collected for the [ACC Portfolio Analysis of those years. 
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Where is research being funded in the U.S.? 


Figure 6 shows the distribution of autism research 
projects across the U.S. funded by both Federal agencies 
and private organizations in 2015. The map shows that 
research is concentrated along the east and west coasts 
of the U.S. and in major metropolitan areas or areas 


with large universities in the middle portion of the 
country. Table 2 provides some additional 
information about the institutions and states that 
had a large number of projects in 2014 and 2015. 


2015 


ASD Research Projects in the United States of America and Canada 
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Figure 6. A map of the U.S. and Canada displaying the distribution of autism-related research projects in 2015 funded by Federal 


agencies and private organizations. 
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Which U.S. institutions had the highest levels of funding in 2014 and 2015? 


Institution Funding | Project Count} Institution Funding | Project Count 


National Institutes of Health - $ 23,654,941 National Institutes of Health - $ 23,571,416 

Intramural Research Program Intramural Research Program 

University of California, $ 19,131,129 51 University of California, Davis $17,581,758 55 

Los Angeles 

University of California, Davis $ 15,992,131 57 Yale University $ 15,386,762 47 

University of North Carolina, $ 12,950,335 41 University of California, $ 14,969,102 49 

Chapel Hill Los Angeles 

Yale University $ 9,802,235 37 University of North Carolina, $14,265,467 38 
Chapel Hill 

Vanderbilt University S$ 7,353,330 41 University of California, San Diego $ 8,359,906 25 

Emory University $ 7,284,749 26 Stanford University $ 7,828,949 34 

Boston Children’s Hospital S$ 6,959,687 19 Vanderbilt University S 7,136,490 35 

Massachusetts Institute of $ 6,913,905 16 Boston Children’s Hospital $ 6,958,946 ll 

Technology 

Stanford University S$ 6,690,041 36 Massachusetts Institute of $ 6,912,012 14 
Technology 


Which states had the highest levels of funding in 2014 and 2015? 


California $ 64,958,473 California $ 71,224,493 

Maryland $ 39,311,594 69 New York $ 46,770,187 158 
Massachusetts $ 36,215,168 207 Maryland $ 40,977,880 62 
New York $ 30,546,027 143 Massachusetts $ 33,767,096 190 
North Carolina $ 15,644,937 63 North Carolina $ 17,907,155 59 
Pennsylvania $ 14,599,464 87 Connecticut $17,774,925 55 
Connecticut $ 14,247,234 50 Pennsylvania $ 14,168,386 77 
Georgia $ 13,406,969 42 Georgia $ 11,954,686 43 
Texas S$ 8,617,018 51 Texas $ 9,060,685 Bi 
Washington S 7,359,330 45 Washington $ 7,731,124 28 


Table 2. Institutions and states with the most ASD-related research funding from Federal and private sources in 2014 and 2015. 
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How much ASD research funding did each funder provide in 2014? 


The 18 stakeholders, agencies, and organizations that 
participated in the 2074 Portfolio Analysis supported 1,441 
ASD research projects totaling $309,873,907 (Table 3). 


The National Institutes of Health (NIH) was the leading 
Federal (and overall) contributor of funding for ASD 
research in 2014 with a total of $1971 million, funding 
457 projects. NIH funding for autism research increased 
by $21.2 million from 2013 to 2014. The next largest 
Federal funder was the Department of Education, 


with $17.3 million, followed by the Centers for Disease 
Control and Prevention (CDC), with $15.2 million. The 
Department of Education experienced a $5.4 million 
decrease in funding, and CDC had a $4.1 million decrease 
from 2013 to 2014. As in previous years, the Simons 
Foundation and Autism Speaks were the largest private 
funders of ASD research in 2014, with investments 

of $44.0 million and $12.6 million, respectively. The 
percentage of overall ASD research funding provided by 
each agency is depicted in Figure 7. 
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2014 ASD RESEARCH FUNDING BY AGENCY/ORGANIZATION 


Funding Agency/Organization 2014 Funding Project Count 


National Institutes of Health (NIH) $197,079,206 457* 
Simons Foundation (SF) $44,017,469 271 
Department of Education (ED) $17,323,061 106 
Centers for Disease Control & Prevention (CDC) $15,157,020 25 
Autism Speaks (AS) $12,588,143 192 
Health Resources and Services Administration (HRSA) $9,137,969** 45 
Department of Defense - Army (DoD-Army) $5,533,865 59 
National Science Foundation (NSF) $2,881,721 42 
Administration for Community Living (ACL) $1,656,454 5 
Brain & Behavior Research Foundation (BBRF) $1,005,098 60 
Department of Defense - Air Force (DoD-AF) $966,000 il 
Centers for Autism and Related Disorders (CARD) $769,850 20 
Environmental Protection Agency (EPA) $639,214 il 
Autism Science Foundation (ASF) $405,000 41 
New England Center for Children (NECC) $204,683 69 
Autism Research Institute (ARI) $186,566 17 
Organization for Autism Research (OAR) $179,984 23 
Agency for Healthcare Research & Quality (AHRQ) $142,604** 6 
Patient-Centered Outcomes Research Institute (PCORI) $0 1 


Grand Total $309,873,907 1,441 


*The NIH project number shown reflects unique NIH projects. Projects funded by more than one NIH institute (“co-funds") were combined and only counted as a 
single project. This approach differs from that used in the NIH RePORT database, where each co-fund is counted as a separate project. 


**The annual funding amount for some projects reported by AHRQ and HRSA are prorated estimates for the autism-related portion of a larger project. 
Table 3. The table lists the total funding and number of projects provided by the 18 Federal agencies and private organizations included 


in the Portfolio Analysis for 2014. Together, the agencies and organizations funded 1,441 projects, representing an overall investment of 
$309,873,907. 
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Figure 7. The figure illustrates the percentage of total ASD research funding contributed by the 18 Federal agencies and private 
organizations included in 2014. NIH provided the largest proportion of funding (63.3%), while Simons Foundation was the largest 


private funder (14.3%). 
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How much ASD research funding did each funder provide in 2015? 


In 2015, the 18 stakeholders, agencies, and organizations by the Centers for Disease Control and Prevention 

that participated in the Portfolio Analysis had 1,410 ASD (CDC), with $15.8 million. The Department of Education 

research projects totaling $342,636,029 (Table 4). experienced a $3.7 million increase in funding from 
2014 to 2015, however CDC had a $3.5 million decrease 

As in previous years, the NIH was the leading Federal in autism research funding. For private funders, the 

(and overall) funder of ASD research in 2015 with a total Simons Foundation and Autism Speaks continued 

of $216.7 million, funding 500 projects. NIH funding to be the largest funders of ASD research in 2015, 

for autism research increased by $40.8 million from with investments of $48.4 million and $12.3 million, 

2014 to 2015. The next largest Federal funder was the respectively. The percentage of overall ASD research 

Department of Education, with $26.4 million, followed funding provided by each agency is depicted in Figure 8. 


2014-2015 IACC AUTISM SPECTRUM DISORDER RESEARCH PORTFOLIO ANALYSIS REPORT 


2015 ASD RESEARCH FUNDING BY AGENCY/ORGANIZATION 


Funding Agency/Organization 2015 Funding Project Count 


National Institutes of Health (NIH) S$ 216,657,540 500* 
Simons Foundation (SF) S 48,443,781 293 
Department of Education (ED) S$ 26,362,194 93 
Centers for Disease Control & Prevention (CDC) $ 15,789,418 25 
Autism Speaks (AS) $ 12,324,957 136 
Health Resources and Services Administration (HRSA) S$ 9,618,017** 40 
Department of Defense - Army (DoD-Army) $ 5,440,886 64 
Patient-Centered Outcomes Research Institute (PCORI) $ 1,695,006 3 
Administration for Community Living (ACL) $ 1,528,535 6 
National Science Foundation (NSF) $ 1,291,726 si) 
Brain & Behavior Research Foundation (BBRF) $ 1,290,484 52 
Agency for Healthcare Research & Quality (AHRQ) $ 576,949** 6 
Environmental Protection Agency (EPA) $ 343,850 il 
Center for Autism & Related Disorders (CARD) $ 314,060 9 
Autism Science Foundation (ASF) $ 330,000 43 
Organization for Autism Research (OAR) S12291755 20 
New England Center for Children (NECC) $ 219,416 63 
Autism Research Institute (ARI) $ 179,456 ily; 


Grand Total $342,636,029 1,410 


*The NIH project number shown reflects unique NIH projects. Projects funded by more than one NIH institute (“co-funds”) were combined and only counted as 
a single project. This approach differs from that used in the NIH RePORT database, where each co-fund is counted as a separate project. 


**The annual funding amount for some projects reported by AHRQ and HRSA are prorated estimates for the autism-related portion of a larger project. 
Table 4. The table lists the total funding and number of projects provided by the 18 Federal agencies and private organizations 


included in the 2015 Portfolio Analysis. Together, the agencies and organizations funded 1,410 projects, representing an overall 
investment of $342,636,029. 
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Figure 8. The figure illustrates the percentage of total ASD research funding contributed by the 18 Federal agencies and private 
organizations included in 2015. NIH provided the largest proportion of funding (63.2%), while Simons Foundation was the largest 
private funder (14.1%). 
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Summary of ASD Research Funding in 2014 and 2015 


As outlined in this section, numerous Federal and of ASD research. However, over the period from 2008 
private funders invested in ASD research conducted to 2015, ASD funding has gone through some periods 
across the USS. in 2014 and 2015. Since the last Portfolio of significant change and other periods of incremental 
Analysis Report in 2013, funding for autism research change. Autism research reached a peak in funding 
increased from $305.6 million to $342.6 million in 2015, (including ARRA) in 2010 and then experienced a 
representing a 12% increase in funding. Funding for decrease, which eventually plateaued through 2015. The 
the overall autism research portfolio increased 10.6% new 2016-2017 IACC Strategic Plan calls for a doubling 
from 2014 to 2015, with Federal funding growing 10.8% of the ASD research budget to $685 million by 2020. In 
and private funding increasing 9.6%. Over the eight-year future years, funding trends will continue to be monitored 
span from 2008-2015, funding increased by 54.2%, to determine whether this ambitious new [ACC budget 
which suggests a continued overall growth in support recommendation is met. 


ASD RESEARCH AREAS AND 
PROGRESS IN 2014 AND 2015 
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What areas of ASD research were funded in 2014 and 2015? 


TTo better understand what areas of research were and Infrastructure and Surveillance (Q7). Identifying 
funded in 2014 and 2015, projects were aligned with the how current research investments correspond to the 
corresponding questions in the 2071 IACC Strategic Plan. Strategic Plan provides an understanding of how funders 
Figure 9 and Figure 10 illustrate the breakdown of the have directed investments across each of the priority 
research funding per each of the Strategic Plan’s seven areas identified by the IACC, as well as an indication 
questions, which are related to Screening and Diagnosis of which areas are well-supported versus those that 
(Q1), Biology (Q2), Risk Factors (Q3), Treatments and may need additional attention or development. 


Interventions (Q4), Services (Q5), Lifespan Issues (Q6), 


2014 
ASD Research Funding by IACC Strategic Plan Question 
Total Funding: $309,873,907 


Q7. Infrastructure and Surveillance Q1. Screening and Diagnosis 
14% 10% 
$43,570,016 $30,966,274 


Q6. Lifespan Issues 
2% 
$5,456,058 


QS5. Services 
6% 


$17,616,239 Q2. Biology 


32% 
$100,029,453 


Q4. Treatments and Interventions 
20% 
$63,781,518 Q3. Risk Factors 
16% 
$48,454,350 


Figure 9. Topic areas are defined by each question in the [ACC Strategic Plan. The seven questions of the Strategic Plan are represented 
in the clockwise direction, beginning with Screening and Diagnosis (Question 1) and ending with Infrastructure and Surveillance 
(Question 7). 
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2015 
ASD Research Funding by IACC Strategic Plan Question 
Total Funding: $342,636,029 


Q7. Infrastructure and Surveillance Q1. Screening and Diagnosis 
16% 9% 
$53,301,448 $32,085,844 


Q6. Lifespan Issues 
2% 
$6,111,767 


Q5. Services Q2. Biology 
6% 32% 
$21,280,931 $107,671,690 


Q4. Treatments and Interventions 
17% 
$59,619,317 Q3. Risk Factors 
18% 
$62,565,031 


Figure 10. The seven questions of the Strategic Plan are represented in the clockwise direction, beginning with Screening and Diagnosis 
(Question 1) and ending with Infrastructure and Surveillance (Question 7). 
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ASD research funding in 2014 and 2015 supported projects 
relevant to all seven of the critical questions in the [ACC 
Strategic Plan for ASD Research. As in previous years, 

the largest portion of funding addressed the underlying 
biology (Question 2) of ASD (32% in 2014 and 2015). 

In 2014, this was followed by research into treatments 
and interventions (Question 4) for ASD (20%), including 
behavioral therapies, pharmacological treatments, and 
technology-based interventions. Question 3, research 
aimed at identifying potential causes and risk factors for 
the disorder, followed closely with 16% of total funding 

in 2014. However, in 2015, Question 4 and Question 3 
exchanged rankings; there was a greater investment in 
research related to Question 3 (18%), which became the 
second largest portion of funding, while Question 4 was 
the third largest portion of funding with 17% of funding. 
The proportion of investment in research infrastructure 
and surveillance (Question 7) stayed relatively the same 
as in previous years (14% in 2014; 16% in 2015). Research 
to improve screening and diagnosis (Question 1) of ASD 
stayed relatively the same with 10% of research funding 
in 2014 and 9% in 2015. Research focused on services 


(Question 5) and lifespan issues (Question 6) remained 


the smallest areas of funding. Question 5 was 6% of ASD 
research funding in 2014 and 2015 and Question 6 was 
2% of funding for both years. In both 2014 and 2015, the 
percentages of funding for each question were similar to 
those seen in 2013. 


When the number of projects that align with each 
question, as opposed to the total funding for these 
projects is considered, the distribution is subtly different 
due to differences in the relative sizes of projects falling 
under each of the seven question categories. In 2014, 
the percentage of total projects aligned with each 
question were as follows: Question 1, 8%; Question 2, 
35%; Question 3, 11%; Question 4, 25%; Question 5, 
9%; Question 6, 2%; Question 7, 10% (Figure 11). In 
2015, the percentage of total projects aligned with each 
question were as follows: Question 1, 10%; Question 

2, 34%; Question 3, 14%; Question 4, 24%; Question 
5, 7%; Question 6, 3%; Question 7, 9% (Figure 12). 
The proportion of projects stayed relatively constant 
throughout the two-year period. Figure 11 and Figure 12 
show the distribution of active projects among the 


Strategic Plan questions. 
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2014 
ASD Research Project Count by IACC Strategic Plan Question 
Number of Projects: 1,441 


Q7. Infrastructure and Surveillance Q1. Screening and Diagnosis 
10% 8% 
(146) (117) 


Q6. Lifespan Issues 
2% 


(35) 


Q5. Services 
9% 
(127) 


Q2. Biology 
35% 
(504) 


Q4. Treatments and Interventions 
25% 
(355) Q3. Risk Factors 
11% 
(157) 


Figure 11. 2014 projects aligned to Strategic Plan questions. 
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2015 
ASD Research Project Count by IACC Strategic Plan Question 
Total Project Count: 1,410 


Q7. Infrastructure and Surveillance Q1. Screening and Diagnosis 
9% 10% 
(132) (134) 


Q6. Lifespan Issues 
3% 


(37) 


Q5. Services 


Q2. Biology 
34% 
(481) 


Q4. Treatments and Interventions 
24% 
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Q3. Risk Factors 
14% 
(197) 


Figure 12. 2015 projects aligned to Strategic Plan questions. 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


How many new research projects were added in 2014 and 2015 compared to ongoing research? 


Each project included in the Portfolio Analysis is 
classified as either “Ongoing” or “New.” Ongoing projects 
were active in the previous year, and new projects 
became active and received funding for the first time in 
the current year of analysis. In 2014, approximately 74% 
of overall ASD research funding went to ongoing projects 
while 26% went to new projects. In 2015, ongoing 
projects made up 70% of all ASD research funding and 
30% went towards new research projects. Since most 
research projects are funded for a duration of multiple 
years of work, a larger number of ongoing projects 
compared with new projects is expected. However, it is 
interesting to note that both 2014 and 2015 experienced 
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increases in funding towards new projects compared 
to new projects in 2013 (23%). Research related to 
screening and diagnosis (Question 1), treatments and 
interventions (Question 4), and lifespan issues (Question 
6) had higher proportions of funding devoted to new 
projects compared with the overall average. In contrast, 
funding for infrastructure and surveillance (Question 

7) and risk factors (Question 3) had a higher portion 

of funding going to ongoing projects, which would 

be expected due to the long-term infrastructure and 
large-scale studies these projects provide to the autism 
research community (Figure 13). 
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Figure 13. The percentages of ASD research funding going to 0 ngoing versus new projects varies between Strategic Plan questions 


in 2014 and 2015. 
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What types of research are funded by the different agencies and organizations? 


The Federal and private funders included in this Portfolio 
Analysis Report fund a wide range of autism-related 
research projects. As shown in Figure 14, Federal and 
private funders contributed to funding for each of 

the question areas in the [ACC Strategic Plan for ASD 
Research in 2015. However, the proportions of Federal 
and private funding vary by question area, suggesting 
that some areas align more closely with Federal or 
private priorities and/or capabilities. For example, 
infrastructure and surveillance projects (Question 7) 
received nearly equal support from Federal and private 
sources, while research on screening and diagnosis 
(Question 1) and services (Question 5) is largely 
supported by funding from Federal sources. 


$110 


2015 Funding: Federal vs. Private by Question Research Area 


In addition to the variation in Federal and private 
support of research in each question area, the type 

of research represented in the portfolios of individual 
funders varies based on the mission of each individual 
agency or organization. Figure 15 shows the agencies 
and organizations that funded projects in 2015 in each 
of the seven question areas of the IACC Strategic Plan. 
Figure 16 provides a graphic illustrating the breadth 

of the mission areas of the funding agencies and 
organizations included in the IACC Portfolio Analysis 
Report. While some agencies and organizations have 
broad portfolios that cover many different research 
areas described in the [ACC Strategic Plan, others focus 
their efforts on a narrower range of research topics. 
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Figure 14. Federal and private funding was provided for each Strategic Plan question area in 2015, although the proportion of Federal vs. 


private funding varied between question areas. 
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Figure 15. The proportion of each Federal agency and private organization's funding in the Portfolio Analysis organized by 
IACC Strategic Plan question for 2015. 
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Figure 16. The portfolio of each federal agency and private organization's autism-related projects by Strategic Plan question for 2015. 
Please note that this figure is based on funding amount from 2015. Thus, while funders may support additional areas of research, that 
may not be reflected in this particular year. 
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How did the research projects funded in 2014 and 2015 align with the objectives in the 


IACC Strategic Plan? 


The 78 Strategic Plan objectives were developed by 
the [ACC to set priorities for investment, and they 
represent areas where the Committee perceived 

gaps in research that required increased efforts. All 
autism research-related projects in 2014 and 2015 
were matched with the best fitting research objective 
in the Strategic Plan, though in some cases, projects 
could only be assigned to a Strategic Plan question, 
and for the objective category, were assigned to Core/ 
Other. The Core/Other category captures projects 
that may be related to crosscutting or “core” activities 
that help support the autism research field, projects in 
well-established areas of science that do not fit within 
the parameters of the specific research objectives 
outlined in the Strategic Plan, or that represent emerging 
areas of research. The Core/Other designation was 
developed by the IACC because the Committee felt 

it would help readers understand that even though 
activities in this category fall outside the specific 


research objectives of the Strategic Plan, they represent 
projects that are contributing in important ways to the 
progress of ASD research. 


Analysis of the 2014-2015 project portfolios determined 
the proportion of projects that fit within Strategic Plan 
objectives versus the proportion that did not fit within 
Strategic Plan objectives (Figure 17). In 2014, 27% of 
the funding went to projects that were not specific to 
a particular objective, whereas in 2015 only 25% of 
funding went to projects designated as Core/Other. 
In addition, Figures 18 & 19 show that every question 
of the Strategic Plan included projects that were not 
specific to a particular objective (projects coded to 
Core/Other). Of all seven questions of the Strategic 
Plan, Question 2 contained the largest proportion of 
funding that did not align with any specific objective 
(2014, 48%; 2015, 49%), encompassing projects that 
largely represent established areas of basic research. 
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2014 
ASD Funding: 
Alignment with IACC Strategic Plan Objectives 


27% 73% 
$84,691,599 $225,182,308 


) Core/Other 


2015 
ASD Funding: 
Alignment with IACC Strategic Plan Objectives 


25% 75% 
$85,285,793 $257,350,236 


i Specific to objectives 


Figure 17. In 2014, 27% of funding went to projects that were not specific to a particular Strategic Plan objective, and were designated 
Core/Other; in 2015, 25% of funding went to projects designated as Core/Other. 
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2014 ASD Funding: Alignment with IACC Strategic Plan Objectives 


Q1. Screening 
& Diagnosis 


Q2. Biology 


Q3. Risk Factors 


Q4. Treatments & 
Interventions 


F Specific to 
Q5. Services a Objectives 


a Core/Other 


Q6. Lifespan Issues 


Q7. Infrastructure & 
Surveillance 


$o $20,000,000 $40,000,000 $60,000,000 $80,000,000 $100,000,000 $120,000,000 
Ql. Q2. Q3. Q4. Q5. Q6. Q7. 
Screening Biology Risk Factors Treatments & Services Lifespan Issues Infrastructure 
& Diagnosis Interventions & Surveillance 


Figure 18. In 2014, the majority of funding for ASD projects was assigned to a specific objective within the [ACC Strategic Plan questions. 
However, each question in the Strategic Plan contained projects that were not specific to a particular objective, designated Core/Other. 
Funding for projects that fall under specific objectives are indicated in blue, and Core/Other projects are indicated in yellow. Subcategory 
analysis provided within the summary for each question of the Strategic Plan provides a description of the research areas addressed by all 
projects, including those assigned to Core/Other. 
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2015 ASD Funding: Alignment with IACC Strategic Plan Objectives 


Q1. Screening 
& Diagnosis 


Q2. Biology 


Q3. Risk Factors 


Q4. Treatments & 
Interventions 


7 Specific to 
Q5. Services || ie 


Objectives 


|| Core/Other 


Q6. Lifespan Issues 


Q7. Infrastructure & 
Surveillance 


$o $20,000,000 $40,000,000 $60,000,000 $80,000,000 $100,000,000  $120,000,000 
Ql. Q2. Q3. Q4. Q5. Q6. Q7. 
Screening Biology Risk Factors Treatments & Services Lifespan Issues Infrastructure 
& Diagnosis Interventions & Surveillance 


Figure 19. In 2015, the majority of funding for ASD projects was assigned to a specific objective within the [ACC Strategic Plan questions. 
However, each question in the Strategic Plan contained projects that were not specific to a particular objective, designated Core/Other. 
Funding for projects that fall under specific objectives are indicated in blue, and Core/Other projects are indicated in yellow. Subcategory 
analysis provided within the summary for each question of the Strategic Plan provides a description of the research areas addressed by all 
projects, including those assigned to Core/Other. 
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Summary of Progress toward IACC Strategic Plan Objectives 


The 78 objectives in the Strategic Plan describe 
specific research priorities identified by the IACC, 
each with a goal date for initiation and a professional 
judgment estimate of the budget that may be required 
to accomplish the objective.' Each ASD project that 
received funding in 2015 was evaluated with respect 
to the 78 objectives in the 2017 IACC Strategic Plan for 
ASD Research? in order to determine which Strategic 
Plan question and objective it fulfilled. Analysis of 

the full portfolio of government and privately funded 
projects aligned with the IACC Strategic Plan objectives 
yielded information about the progress that has been 
made toward completion of the objectives in the 2071 
Strategic Plan. In 2015, this analysis indicated that 

of the 78 objectives in the [ACC Strategic Plan, 97% 
(76 objectives) were underway or completed (green 
or yellow in the stoplight figure as explained below) 
(Figure 20). Further discussion of the progress toward 
achievement of individual Strategic Plan objectives 

is found in subsequent chapters of this report. The 
analysis also enabled assessment of areas of research 
where more work may be needed to achieve Strategic 


Plan objectives. 


Upcoming chapters in this report give an overview of 
the progress on completing objectives in each question 
of the Strategic Plan in 2015. The overall progress 

for each question over the period from 2008-2015 

is denoted by a stoplight figure at the end of each 
chapter. Within each stoplight figure, the number in the 
green light indicates the number of objectives that are 
considered completed, the number in the yellow light 
indicates the number of objectives partially completed, 
and the number of objectives in the red light indicates 
the number of objectives where no progress has been 
documented through the portfolio analysis. Each of 
the chapters describing the progress in the seven 
Strategic Plan question areas also contains a table that 
provides information about the progress made toward 
completion of the Strategic Plan objectives over an 
eight-year period from 2008 through 2015. 


'Professional judgment budget estimates for each of the [ACC Strategic Plan objectives were formulated by scientific and program 
experts in the field and provide an estimate of what it may cost to conduct each of the projects described. The IACC provided these 
budget recommendations as guidance to Federal agencies and partner organizations on the potential cost of conducting the recom- 
mended research. The IACC's role in research is advisory, and the Committee does not have its own research budget to conduct or 


support research. 


?The 2011 IACC Strategic Plan is the most recent update of the Strategic Plan where new objectives were added. The subsequent 2012 
and 2013 Updates of the Strategic Plan did not include any edits to the objectives, therefore the objectives as described in the 2017 IACC 
Strategic Plan were used to code the 2014-2015 projects to specific objectives. 
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Summary of Overall Progress on Strategic Plan Objectives through 2015 


Bl Inactive (Red) Objectives 
ff) Complete (Green) or Partially Complete (Yellow) Objectives 


Ql Q2 Q3 Q4 Q5 Q6 Q7 Total Percentage 


Number of Inactive 
Son 2 2 
Objectives 


2.6% 


Total 16 «78 100% 


Figure 20. This figure provides the percentage of the total number of [ACC Strategic Plan objectives that have been completed to 
date, based on an analysis of funded projects assigned to each of the Strategic Plan's 78 objectives. As of 2015, 97% of objectives 
were either complete or partially complete (had all or some of the required funded projects), with 3% of objectives having no 
activity/assigned projects. 
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SCHOSSHSSHSSSHHSHSHSSHSHSHSHSHSHSSHSHSHSHSHSHSHHSHSHSHESHHSHSHSHHSSHHSHSHESHHSSHHSHSHSHHSHSHSSHESHSHSHHSSHEHSSHSHHESEHSHSHOHSSHFSOHSSEHHSSSHESSEHSSEOSEHBETEOSESSELESEES 
eeeceeceseeececeececeseseoseseeeeeeseseeseeeeeeeeesEeseSeSEEeeeeeeeeHTesesseLeTeseseseseseeoeeeeesesseeseneeeoeeesoeoseseeeneeeeS 
SCHHSHSHSSHSHSHSEHSHSHSSHSHSHEHSHSHHSHSHHSHSHSHSEHHSHSHSHSHSHHSHHHSHHSHSHHSHSHHSHEHHSHSHHEHESHEHSHHSHEHSEOHSEHHSHEHEHEOSHHSHSHOSHHSESOHSHHOHOSEOHSEOSSEOSESOSEHSOHOEEESES 
SCHOSHSHSSHSSHSHSHSHSHSHSHSHSHSHSHHSHSHSHSHSHHSHHSHHHSHSHHSHSHSHHSHHSHSHHSHSHHSHHSHSHHHSHSSHSHSEHEHSSEHSHHSHSHHHSHESEEOSHHEHSHHSHHOHSHSHSESHHHSHSOSEHSOSBEHSEHSEHHEOSOSEHEEE 
SHOSHSHSHSSHSHSHSHSHSHSHHSEHHHSHHSHSHSHSHSHSHSHSHSHHHSHSHHHHHHHEHSSHSHSHSHSHSHSHHHEHHHEHHHHHEOHHSHHSHHSHHSHEHHEHHHHOHSHEHHHHHESHHOSHHHSHHEHEHEHHHEEHOHHESHEEESESE 


CHESS HSSHESSEHSHSHSSHHSHSHHSHHSHHHSHHSHSHEHSHEHSHHESEHSEHHSHSEHSHSHHSHHSEHSEHSHHEHSHHSHHSHHOHSHHHSHHSHEHHSHHSHSHSEBSHESHHSEOHHSHLOSEHSEHOSEESSHESHSSOHEHEES 
SCHHESSSSSSSHSHSHCEHSHEHHOEHSHEHSSHSHSHSHSSHSHSHEHSHEHSHHHHHHOHSHHSSHESESHSHSHSHSHHHSECHHHEHOEOSSESSSHSHSSSSESHEHEHEHHHCHEHESESESSESSHESSEHLELCFELEOLEESSEESEEEEE 
SCHESSHSSHSSHHSHSHSSHHSHSHHSHSHSSHHSHHHSHSHSHSHHSHEHSHSHHHSHSHSHSSHHSHSHHEHHHSHHHSHSSHEHSHEHEHHSHHHSHOHEHSHEOHSSHHESHHOHSHHSHSHHHSHHSHSHOSEHOSESSEOSEHSEEOHEOBEEOEEE 
SCHRESHSHSSHSHSHSHEHSHEHSSHSHSHHEHHSHHSHSHHEHHESHEHHHHEHSHEHSEHHSHHSSHHSHSHHSHHHSHHEHSHSHHHEHSESHHSHEHSHEHEHEHSHSHEHEHHSHOHSEOSHEHOSSEOHHHSHSEOSLEHEOHSHEOSEHOHOSOHOEECHEEE 
eeececeeeeveeseeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeeeeeeeseeeeeeeeeeeeeeseseseeeeeeeeseeseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseees 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


SCHOSHSSHSHSSHSHSSHSHSHSHSHSHSHHSHSHHSHSHSHSHHSHSHHHHSSHHSHSHHEHSHESHHSHSHHHSHSHSHHSHSHSSHSHSHSHHSHHSSHHHHSHHSHSHEHHSHESHLHOHSEHESESHHOHEHSESEHSHSESEHLOHOHESEHLOLESEES 
CHOSCHCSHCESEHESHESHSESEHSSHESHSHHSHSOSEHSESEHSSHSHHSHSHSHHEHSEHSHSHESSHSSHSHSHOHSEOHSESHSHESHESHHSESECHSSHSSHEHESHSHESHSSLOSLEHBEHSEHSSEHESOHOLEOBEHSESEHSOSE 
SCHOHSSHSHSHSHSSHHSSHSHSHSHSSHSHHSHSHSHSHSHSHSHSHSHHHSHSHSHSHHSHSHEHSHESHSHHSHHSHSHSHSHHSHSEHSHHSHSHSHSHHHSHHSHEHHSHEHHSHHSHEHSHOSHHESESHHOHSEHOSESEOSEHOSEHHSSEHEHOSEREOCEEE®S 


QUESTION 1 


SCREENING AND DIAGNOSIS 


ASPIRATIONAL GOAL: CHILDREN AT RISK FOR ASD WILL BE IDENTIFIED THROUGH 
RELIABLE METHODS BEFORE ASD BEHAVIORAL CHARACTERISTICS FULLY MANIFEST. 


RESEARCH FOCUS OF QUESTION 1 


Question 1 of the [ACC Strategic Plan (“When should 

| be concerned?”) pertains to the issues surrounding 
screening for and diagnosis of ASD, with a focus on 
early identification of children showing signs of ASD so 
that they have the opportunity to receive interventions 
and supports that will lead to improved outcomes. 

The objectives within this chapter of the Strategic Plan 
include research to develop biomarkers, screening tools, 
and diagnostic instruments to aid in early identification. 
Question 1 also includes research to better understand 
and overcome barriers to early identification, including 
efforts to increase access to health services, and to de- 
velop or adapt screening and diagnostic tools for use in 
a wide variety of community settings, at low cost, and in 
diverse populations. In addition, the Committee priori- 
tized the need for screening and diagnostic tools for use 
in adolescents and adults, and for improved measures 
that can be used to assess intervention and service 
needs. Projects addressing issues related to adult 
screening and diagnosis may be captured either within 
Question 1 or Question 6 of the Strategic Plan (Question 
6 focuses on issues relevant to transitioning youth and 
adults on the autism spectrum). 


In an effort to describe the research funded in Question 
Tin 2014 and 2015, a word cloud was generated using 
the project titles listed under this question (Figure 21). 
The size of each word within the word cloud indicates 
the frequency of its use in project titles. The word cloud 
visually portrays the main research themes and topics 
that were funded in Question 1. 


Figure 21. Word cloud representing themes in Question 1 
project titles. 


2014-2015 IACC AUTISM SPECTRUM DISORDER RESEARCH PORTFOLIO ANALYSIS REPORT 


SPRSSSHSHSHSHSHSSHSHHSHHSHSHSHSHHSHHSHSHSHSHSHHSHSHSHSHHHSHSHSSHHSHSHHSHHSHSHHSHSHHSHHSHHHHHSHSHSHSHHSHSHSHSHSHHSHHHSHEHSHHOHSHSHESHSHSHHEHHSHSHHHSHHSHHEHSEHHHOSHSHESEHESEEEEEEE: 
SCHSSSHSSHSSSHSSESEHSHSSHSHSHSSEHSSESSHESHEHEHSHESEHSEHOSHSSHESEHSHSHOSEHEHEHSHHSHSEHSHHSHOSEHHSHESEESHSSOHLSSESBEHESHLHESHESHSEOSEHOSCHOSEHSEHHSEESELCE 
SCHSSHEHSHSSHEHSHSHSHSHSHSHSHSHSHOSHEHSSHHSHSHHSHHSHSHOHSHHSSHSHSHSHSHSHHSHSHSSHEHSHHHSHOHEHSSHHSHSHHSSHSSHHHSHHSSHSHSHHSSESHHHSHOHSHOHSEHOSEOSDEHSHHOSEOSEHOEEEOSEEHESEOLEE: 


ANALYSIS OF 2014-2015 QUESTION 1 PORTFOLIO 


When analyzing the distribution of research dollars 
across the seven question areas described in the 
IACC Strategic Plan, projects assigned to Question 

1 comprised 10% ($31.0 million) of the total ASD 
research in 2014 and 9% (32.1 million) in 2015. The 
number of projects assigned to Question 1 totaled 117 
projects (8% of all projects) in 2014 and 134 projects 
(10% of total projects) in 2015. The largest funders 
of research pertaining to Question 1 in 2014 are the 


National Institutes of Health, Simons Foundation, and 
Autism Speaks, whereas in 2015, the Health Resources 
and Services Administration became the third largest 
funder of research in Question 1. Progress made on 
Question 1 is measured through nine objectives. 
Figures 22 & 23 provide a detailed overview of each 
objective’s total funding in 2014 and 2015 as well as the 
number of projects assigned to each objective. 


2014 


Question 1 - Screening and Diagnosis 
Total Funding: $30,966,274 
Number of Projects: 117 
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Figure 22. Question 1 objectives broken down by their funding and project count in 2014. 


In 2014, six Question 1 objectives received funding, 
while two objectives did not have any funding or 
activity. As was the case in 2013, the Question 1 
objective receiving the most funding in 2014 was 
1.L.A, which focuses on identifying biomarkers for 


ASD; it received 30% ($9.1 million) of the Question 1 
funding in 2014. This was followed by Objective 1.L.B, 
which supports the development of behavioral and 
biological measures for diagnosis and risk assessment, 
accounting for 19% ($5.9 million) of Question 1 overall 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


funding. Objective 1.S.B. also received 19% ($5.8 
million) of Question 1 funding; this objective focuses 
on improving the sensitivity and specificity of new and 
existing screening and diagnostic tools. Objective 1. L.B 
received the largest number of projects (35 projects), 
followed by Objective 1.L.A which had 31 projects. All 
other objectives received less than 20% of Question 

1 funding in 2014, and only 3% of Question 1 funding 


went to projects categorized as Core/Other, which are 
projects not specific to Question 1 objectives. Studies 
to understand the impact of early diagnosis on choice 
of intervention and outcomes (1.8.D) received funding 
for the first time in 2014. Although Objective 1.S.F was 
also not funded in 2014, it was already considered 
completed due to workshops convened in previous 
years. 


2015 
Question 1 - Screening and Diagnosis 


Total Funding: $32,085,844 
Number of Projects: 134 


Project Count Funding by Objective 
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Figure 23. Question 1 objectives broken down by their funding and project count in 2015. 


In 2015, seven Question 1 objectives had funding 

and two objectives had no funding or activity. The 
Question 1 objective receiving the most funding in 
2015 was 1.L.B, which supports the development of 
behavioral and biological measures for diagnosis and 
risk assessment; it received 31% ($10.0 million) of the 
Question 1 funding. This was followed by Objective 
1.L.A, which focuses on identifying biomarkers for ASD, 


accounting for 20% ($6.3 million) of Question 1 overall 
funding. Only 2% of Question 1 funding went to projects 
categorized as Core/Other. Again, Objective 1.S.F did 
not receive any funding in 2015, however it was already 
considered completed due to workshops convened in 
previous years. Table 5 lists all the objectives and their 
progress to date. 
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QUESTION 1 SUBCATEGORY ANALYSIS 


With the development of the subcategory 
categorization scheme for the [ACC ASD Research 
Portfolio Analysis, all projects can be categorized into 
broad research-related topic areas or themes, including 
projects that did not fit within the specific research 
objectives laid out in the Strategic Plan. This enables a 
more comprehensive understanding of the distribution 
of all projects across the general research areas 
aligning with Question 1. Overall, projects in Question 
1 were divided into four subcategories: Diagnostic 

and screening tools; Early signs and biomarkers; 
Intermediate phenotypes/Subgroups; 

and Symptomology (Figures 24 & 25). 


Of the four subcategories related to Question 1 
(Screening and Diagnosis), in 2014 and 2015 the 


largest proportion of funding was devoted to the 
development of Diagnostic and screening tools for 
ASD (45% in 2014; 41% in 2015). Identifying Early 
signs and biomarkers was the second largest research 
investment in Question 1 (32% in 2014; 31% in 2015). 
Included in this subcategory were biological indicators 
(including genetic, metabolic, and brain structure/ 
connectivity) and behavioral biomarkers that can be 
used for screening/diagnosis or to measure progress 
or treatment response. This was followed by research 
characterizing Symptomology (14% in 2014; 15% 

in 2015). The subcategory receiving the lowest 
proportion of funding included research on identifying/ 
characterizing Intermediate phenotypes/ Subgroups of 
people with ASD (9% in 2014; 13% in 2015). 


2014 
QUESTION 1: SCREENING & DIAGNOSIS 
Funding by Subcategory 


Symptomology 
$4,364,469 
14% 

25 projects 


Intermediate 
phenotypes/Subgroups 
$2,865,890 
9% 

10 projects 


Early signs and biomarkers 
$9,700,417 
32% 
46 projects 


Figure 24. Question 1 funding by subcategory in 2014. 


Diagnostic and 
screening tools 
$14,035,498 
45% 

36 projects 
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2015 
QUESTION 1: SCREENING & DIAGNOSIS 
Funding by Subcategory 


Symptomology 
$4,780,294 
15% 
27 projects 
Diagnostic and 
screening tools 
$13,232,398 
41% 
Intermediate 43 projects 
phenotypes/Subgroups 
$4,308,145 
13% 
12 projects 


Early signs and biomarkers 
$9,765,008 
31% 
52 projects 


Figure 25. Question 1 funding by subcategory in 2015. 
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PROGRESS MADE ON QUESTION 1 FROM 2008-2015 


Figure 26 shows the trend in Question 1 funding over exception of 2009 and 2010, during which federal 
time. When considering annual funding for Question 1 funding for autism research was increased due to the 
from 2008-2015, portfolio analysis data showed that American Recovery and Reinvestment Act. 


funding levels stayed relatively flat since 2008, with the 


Question 1: 2008-2015 ASD Research Funding 


@ Question1- Screening and Question 4 - Treatments and Question 6 - Lifespan Issues 
Diagnosis Interventions 
Question 7 - Infrastructure and 


Question 2 - Biology Question 5 - Services Surveillance 
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Figure 26. Question 1 ASD research funding from 2008-2015. Funding for Question 1 was moderate and stayed relatively flat over the 
eight-year span. 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


PROGRESS MADE ON QUESTION 1 OBJECTIVES FROM 2008-2015 


After eight years of funding, six of the nine Question 1 
objectives were considered completed in terms of the 
recommended amount of total funding invested. Of 
the remaining Question 1 objectives, partial progress 


QUESTION 1 


was made on three, and no objectives were considered OVERALL PROGRESS 
inactive (Figure 27). Objective 1.8.D received funding for 
the first time in 2014, changing the status from inactive 
to partially completed. Since 2013, two objectives 


reached their recommended funding budget. Table 5 
provides an overview of progress made on all nine of the Figure 27. Overall status of progress for the nine Question 1 
research objectives within Question 1 over the period objectives. 


from 2008-2015. 
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Question 1: When Should | Be Concerned? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Develop, with existing tools, at least one efficient diagnostic instrument (i.e., briefer, less time intensive) that is valid in diverse populations for use in 
large-scale studies by 2011. 


IACC Recommended Budget: $5,300,000 over 2 years 


$75,000 $4,728,120 $4,963,192 $2,387,955 $2,214,544 $3,200,652 $1,869,651 So 
2 projects 15 projects 15 projects 8 projects 8 projects 10 projects 5 projects O projects 


Validate and improve the sensitivity and specificity of new or existing screening and diagnostic tools, including comparative studies of general 
developmental screening versus autism-specific screening tools, in both high-risk and population-based samples, including those from 
resource-poor international settings and those that are diverse in terms of age, socio-economic status, race, ethnicity, gender, characteristics of 
ASD, and general level of functioning by 2012. 

IACC Recommended Budget: $5,400,000 over 3 years. 


$1,246,922 $3,973,712 $2,443,557 $1,120,246 $2,255,138 $3,634,193 $5,818,053 $5,508,851 $26,000,672 
8 projects 11 projects 11 projects 10 projects 13 projects 20 projects 20 projects 19 projects 


Conduct at least three studies to identify reasons for the health disparities in accessing early screening and diagnosis services, including identification 
of barriers to implementation of and access to screening, diagnosis, referral, and early intervention services among diverse populations, as defined by 
socioeconomic status, race, ethnicity, and gender of the child, by 2012. 

IACC Recommended Budget: $2,000,000 over 2 years. 


N/A 1S.C S.C S.C 1S.C S.C 1S.C S.C 


$139,072 $0 $28,000 $629,521 $1,038,848 $4,853,426 $5,209,450 $11)898)317) 
1 project O projects 1 project 3 projects 5 projects 10 projects 13 projects 


Conduct at least two studies to understand the impact of early diagnosis on choice of intervention and outcomes by 2015. 
IACC Recommended Budget: 6,000,000 over 5 years 


N/A 1S.D_ 1S.D_ 1S.D_ LS.D_ 1S.D_ 1S.D_ TSD) 
$0 so $0 $0 So $1,099,280 $1,167,043 $2,266,323 


O projects O projects O projects O projects 0 projects 1 project 2 projects 


Conduct at least one study to determine the positive predictive value and clinical utility (e.g., prediction of co-occurring conditions, family planning) of 
chromosomal microarray genetic testing for detecting genetic diagnoses for ASD in a clinical setting by 2012. 
IACC Recommended Budget: $9,600,000 over 5 years 


N/A N/A LS.E 1LS.E LS.E 1S.E 1S.E 1S.E 


$2,180,042 $690,019 $1,273,122 $983,936 $0 $689,203 $5,816,322. 
3 projects 1 project 4 projects 3 projects O projects 1 project 


Convene a workshop to examine the ethical, legal, and social implications of ASD research by 2011. The workshop should define possible approaches 
for conducting future studies of ethical, legal, and social implications of ASD research, taking into consideration how these types of issues have been 
approached in related medical conditions. 

IACC Recommended Budget: $35,000 over 1 year 

*completed in 2011 


N/A N/A LS.F 1.S.F* 1.S.F* 1.S.F* 1.5.F* 1.5.F* 
$0 $71,489 Se) $0 $0 Se) $71,489 
O projects 1 project O projects O projects O projects O projects 


Question 1: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Question 1: When Should | Be Concerned? 
¥ IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2013 


Identify behavioral and biological markers that separately, or in combination, accurately identify, before age 2, one or more subtypes of children at 
risk for developing ASD, and evaluate whether these risk markers or profiles can improve early identification through heightened developmental 
monitoring and screening by 2014. 

IACC Recommended Budget: $33,300,000 over 5 years 


$2,885,940 $16,465,034 ~~ $13,270,045 $12,416,466 $12,894,621 $9,357,851 $9,147,180 $6,308,892 §82)746)028) 
14 projects 43 projects 45 projects 43 projects 40 projects 37 projects 31 projects 33 projects 


Develop at least five measures of behavioral and/or biological heterogeneity in children or adults with ASD, beyond variation in intellectual disability, 
that clearly relate to etiology and risk, treatment response and/or outcome by 2015. 
IACC Recommended Budget: $71,100,000 over 5 years 


$5,773,203 $8,760,010 $15,228,060 ~—_ $9,376,400 $12,813,396 $7,822,255 $5,889,944 $9,998,311 $75,661,579) 
18 projects 34 projects 52 projects 42 projects 39 projects 38 projects 35 projects 40 projects 


Identify and develop measures to assess at least three “continuous dimensions” (i.e., social reciprocity, communication disorders, and repetitive/ 
restrictive behaviors) of ASD symptoms and severity that can be used by practitioners and/or families to assess response to intervention for people 
with ASD across the lifespan by 2016. 


IACC Recommended Budget: 18,500,000 over 5 years 


$912,159 $861,069 $3,893,622 $2,353,440 $2,600,028 $1,224,987 $1,455,269 $2,626,122 $15,926,696 
2 projects 6 projects 22 projects 15 projects 15 projects 7 projects 8 projects 20 projects 


Not specific to any objective 


1. Core/ 1, Core/ 1. Core/ 1. Core/ 1. Core/ 1. Core/ 1. Core/ 1. Core/ 
Other Other Other Other Other Other Other Other 
Activities Activities Activities Activities Activities Activities Activities Activities $37,928,480 
$18,229,985 $9,766,926 $3,643,562 $2,310,877 $2,175,749 $389,937 $833,472 $577,973 
63 projects 37 projects 18 projects 16 projects 13 projects 7 projects 7 projects 6 projects 


$29,123,209 $44,693,943 $45,622,080 $30,754,892 $36,856,119 $27,652,659 $30,966,274 $32,085,844 | $277,755,018 


107 projects 147 projects 166 projects 137 projects 135 projects 127 projects 117 projects 134 projects 


Question 1: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


Table 5. Multiyear funding table for Question 1. 
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QUESTION 2 


BIOLOGY 


ASPIRATIONAL GOAL: DISCOVER HOW ASD AFFECTS DEVELOPMENT, WHICH WILL 
LEAD TO TARGETED AND PERSONALIZED INTERVENTIONS. 


RESEARCH FOCUS OF QUESTION 2 


Question 2 (“How can | understand what is happening?”) 
addresses the underlying biology of ASD. Research in this 
field focuses on identifying the biological differences and 
mechanisms in early development and throughout life 
that contribute to ASD, as well as the characterization 

of the behavioral and cognitive aspects of ASD. Projects 
range from basic neuroscience using cellular and animal 
models to clinical studies. Taken together, the aim of the 
research represented by Question 2 is to understand the 
biological processes underlying ASD from the molecular 
level to sensory, motor, behavioral, and cognitive devel- 
opment and functioning. 


A word cloud was created using the project titles listed 
under Question 2 to provide a visual representation of 
the research funded in 2014 and 2015 (Figure 28). The 
size of each word within the word cloud indicates the 
frequency of its use in project titles. The word cloud 
visually depicts the main research themes and topics 
that were funded in Question 1. 


Figure 28. Word cloud representing themes in Question 2 
project titles. 
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ANALYSIS OF 2014-2015 QUESTION 2 PORTFOLIO 


Among the seven question areas described in the 
IACC Strategic Plan, Question 2 accounted for the 
largest portion of the ASD research portfolio in 

2014 and 2015. Following similar trends as previous 
years, research in the biology of ASD (Question 2) 
comprised 32% of total funding in both years ($100.0 
million in 2014; $107.7 million in 2015). Question 2 
also had the largest portion of overall projects in 2014 
(35%, 504 projects) and 2015 (34%, 481 projects). 
Among federal agencies and private organizations, 
the National Institutes of Health provided the largest 
investment, contributing 87% of Question 2 research 
funding in 2015. The Simons Foundation was the next 


major funder for Question 2. Research funding under 
Question 2 is categorized under nine objectives. 
Figures 29 & 30 provide a detailed overview of each 
objective’s total funding in 2014 and 2015 as well as 
the number of projects assigned to each objective. 


All nine objectives in Question 2 experienced at least 
some progress in 2014. The majority of projects that 
were categorized under this question did not fit into 

any of the specific Question 2 research objectives and 
were assigned as Question 2 Core/Other ($47.9 million, 
48%), similar to what was reported in previous years. 


Core/Other also accounted for nearly half of the project 


2014 


Question 2 - Biology 
Total Funding: $100,029,453 
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Figure 29. Question 2 objectives broken down by their funding and project count in 2014. 
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count towards Question 2 research. As is described in 
the previous section of this report, projects designated 
as Core/Other correspond to research areas that were 
already established and/or well-funded at the time 

the Strategic Plan was developed, as well as areas of 
emerging science that may not have been captured in 
the Strategic Plan objectives. The next largest portion of 
funding went to Objective 2.S.D ($20.4 million, 20%), 
which focuses on the underlying biology of genetic 
conditions related to ASD, such as Rett Syndrome and 
Fragile X Syndrome. Objective 2.S.G, which includes 
projects investigating a link between specific genotypes 
and functional or structural phenotypes, had the next 
greatest portion of funding ($13.2 million, 13%). Across 


201 
Question 2 - 
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portfolio analyses, Objectives 2.S.D and 2.S.G. have 
received the largest portion of Question 2 funding 


consistently since 2009. 


Eight of the Question 2 objectives had active funding 
in 2015. Question 2 objectives followed similar funding 
patterns in 2015 as in prior years. The majority of 
Question 2 research funding was assigned to Core/ 
Other ($52.9 million, 49%) as well as majority of the 
project count (215 projects). The next largest portions 
of funding continued to be Objective 2.S.D ($18.6 
million, 17%), followed by Objective 2.8.G ($13.6 
million, 13%). Table 6 lists all the objectives and their 
progress to date. 
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Figure 30. Question 2 objectives broken down by their funding and project count in 2015. 
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QUESTION 2 SUBCATEGORY ANALYSIS 


Due to the large proportion of research in Question 

2 that could not be assigned to a particular objective, 
the subcategory analysis was particularly useful in 
understanding the distribution of research on the 
underlying mechanisms of ASD. Research in this area 
covers a broad array of science, and therefore Question 
2 was divided into several subcategories. These 
include: Cognitive studies; Computational science; 
Co-occurring conditions; Developmental trajectory; 
Immune/Metabolic pathways; Molecular pathways; 
Neural systems; Neuropathology; Sensory and 
motor function; and Subgroups/Biosignatures 
(Figures 31 & 32). 


As in previous years, the Question 2 subcategory with 
the largest portion of funding was Molecular pathways 
(33% in 2014; 36% in 2015), which includes systems of 
genes, proteins, and other molecules that are involved 
in ASD and related disorders. Research exploring the 
Neural systems was the second largest investment 


for both years (19% in 2014; 20% in 2015). The third 
largest subcategory focused on projects aiming to 
identify Subgroups/Biosignatures (14% in 2014; 10% 
in 2015). Research into the Developmental trajectory 
of ASD, including longitudinal studies that follow 
social, behavioral, and physical development over time 
accounted for 8% of Question 2 funding in 2014 and 
7% of funding in 2015. Cognitive studies accounted 

for 8% of ASD funding in 2014, but had a slight drop to 
4% of funding in 2015. Projects investigating Immune/ 
Metabolic pathways received 4% of research funding 
in 2014 and 5% of 2015 funding. Sensory and motor 
function accounted for 3% of funding in 2014 and 4% 
in 2015. Co-occurring conditions was 4% of Question 2 
funding in 2014; this stayed relatively consistent at 5% 
of funding in 2015. Research in Computational science 
accounted for 3% of funding in 2014 and 2% of funding 
in 2015. Lastly, Neuropathology accounted for 4% of 
funding in 2014 and 7% of funding in 2015. 
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2014 
QUESTION 2: BIOLOGY 
Funding by Subcategory 


Cognitive studies 
Subgroups/Biosignatures $7,563,595 
$13,875,450 8% 
14% 32 projects 
61 projects 


Sensory and 
motor function 
$3,527,832 
3% 

24 projects 


Neuropathology 
$3,706,806 
4% 

22 projects 


Neural systems 
$19,182,615 
19% 


Computational science 
$3,097,391 
3% 
19 projects 
Co-occurring 
conditions 
$3,657,790 
4% 

27 projects 


Developmental 
trajectory 
$8,162,658 

8% 
17 projects 


Immune/Metabolic 
pathways 
$3,880,156 
4% 
30 projects 


97 projects Molecular pathways 
$33,375,160 


33% 


175 projects 


Figure 31. Question 2 funding by subcategory in 2014. 
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Subgroups/Biosignatures 


$11,150,866 
10% 
55 projects 


Sensory and 
motor function 
$4,498,216 


2015 
QUESTION 2: BIOLOGY 
Funding by Subcategory 


Cognitive studies 
$4,730,998 
4% 

26 projects 


Computational science 
$1,947,746 
2% 
13 projects 
Co-occurring 


conditions 
$5,089,359 
5% 


4% i 29 projects 
27 projects 
Developmental 
trajectory 
Neuropathology | $7,537,975 
$7,946,832 j 7% 


1% 19 projects 
23 projects 


Immune/Metabolic 
pathways 
$4,759,736 

Neural systems aie 
$21,448,377 ea pralects 
20% 

88 projects Molecular pathways 
$38,561,586 
36% 

172 projects 


Figure 32. Question 2 funding by subcategory in 2015. 
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PROGRESS MADE ON QUESTION 2 FROM 2008-2015 


Figure 33 shows the trend in Question 2 funding over in recent years, despite having undergone a significant 
time. Overall, funding for projects within Question 2 increase since 2008. Question 2 is the only question 
was higher than those of other question areas. When area that has been on a strongly upward funding 
considering annual funding for Question 2 from trend over the period from 2008-2015. All other areas 


2008-2015, portfolio analysis data showed that funding remained relatively flat or decreasing. 
levels for this question had only a moderate increase 


Question 2: 2008-2015 ASD Research Funding 


Question 1 - Screening and Question 4 - Treatments and Question 6 - Lifespan Issues 
Diagnosis Interventions 
Question 7 - Infrastructure and 
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Figure 33. Question 2 ASD research funding from 2008-2015. Funding for Question 2 rapidly increased, and then leveled off, over the 
eight-year span. 
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PROGRESS MADE ON QUESTION 2 OBJECTIVES FROM 2008-2015 


As of 2015, seven of the nine Question 2 objectives 
were considered completed in terms of meeting their 
overall budget recommendations, while two objectives : 
were considered partially completed (Figure 34). The Oa ale QUESTION 2 
funding received for Question 2 Objective 2.S.B and ey ie OVERALL PROGRESS 
2.L.B in 2014 and 2015 was enough to change each a 
objective’s overall status from partially completed as 
of 2013 to completed as of 2015. Table 6 provides a 


snapshot of progress made on all nine of the research 


Figure 34. Overall status of progress for the nine Question 2 
objectives. 


objectives within Question 2 over the period from 
2008-2015. 
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AB Question 2: How Can | Understand What Is Happening? 


IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 


Support at least four research projects to identify mechanisms of fever, metabolic and/or immune system interactions with the central nervous 
system that may influence ASD during prenatal-postnatal life by 2010 (Fever studies to be started by 2012). 


IACC Recommended Budget: $9,800,000 over 4 years 


$3,377,568 $3,584,634 $4,972,407 $2,013,417 $3,049,827 $2,801,876 $3,770,160 $4,759,792 
18 projects 30 projects 37 projects 25 projects 26 projects 29 projects 32 projects 33 projects 


Launch three studies that specifically focus on the neurodevelopment of females with ASD, spanning basic to clinical research on sex differences 
by 2011. 


IACC Recommended Budget: $8,900,000 over 5 years 


50 $1,370,107 $1,096,678 $150,000 $3,239,998 $2,859,333 $4,595,343 $4,489,112 $17,800,571 
0 projects 5 projects 5 projects 1 project 5 projects 7 projects 15 projects 10 projects 


Identify ways to increase awareness among the autism spectrum community of the potential value of brain and tissue donation to further basic 
research by 2011. 


IACC Recommended Budget: $1,400,000 over 2 years 


$0 $726,911 $17,000 $22,000 $90,120 $674,525 $805,331 $887,893 $3,223,780 
O projects 2 projects 1 project 1 project 1 project 5 projects 4 projects 4 projects 


Launch three studies that target improved understanding of the underlying biological pathways of genetic conditions related to autism (e.g, 
Fragile X, Rett syndrome, tuberous sclerosis complex) and how these conditions inform risk assessment and individualized intervention by 2012. 
IACC Recommended Budget: $9,000,000 over 5 years 


N/A 2.S.D 2.S.D 2.S.D 2.S.D 2.S.D_ 2.S.D 2.S.D 
$9,171,542 $13,162,905 $12,360,956 $18,452,242 $18,627,373 $20,375,986 $18,582,014 — $110,733,019) 
48 projects 57 projects 64 projects 83 projects 94 projects 106 projects 101 projects 


Launch three studies that target the underlying biological mechanisms of co-occurring conditions with autism, including seizures/epilepsy, sleep 
disorders, wandering/elopement behavior, and familial autoimmune disorders, by 2012. 


IACC Recommended Budget: $9,000,000 over 5 years 


N/A 2.S.E 2.S.E 2.S.E 2.S.E 2.S.E 2.S.E 2.S.E 
$3,893,300 $4,611,058 $4,807,760 $3,218,960 $4,848,555 $3,102,820 $4,646,472 §29)128)924)) 
11 projects 14 projects 23 projects 22 projects 23 projects 23 projects 28 projects 


Launch two studies that focus on prospective characterization of children with reported regression to investigate potential risk factors by 2012. 
IACC Recommended Budget: $4,500,000 over 5 years 


N/A aS. 2.S.F 2.S.F 2.S.F 2.S.F 2.S.F aS 
$401,595 $339,709 $251,830 $316,476 $165,516 $1,475,126 | 
10) ee 2 projects 3 projects 2 projects 3 projects 1 project 6) sat 


Question 2: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Year 2008 2009 2010 2011 2012 2013 2014 2015 


Support five studies that associate specific genotypes with functional or structural phenotypes, including behavioral and medical phenotypes 
(e.g., nonverbal individuals with ASD and those with cognitive impairments) by 2015. 


IACC Recommended Budget: $22,600,000 over 5 years. 


N/A 2.S.G 2.S.G 25.4 2.S.G 2.8.G 25.4 2.S.G 
$5,903,875 $9,149,672 $11,105,408 $15,618,073 $12,646,192 $13,216,265 —- $13,560,682 —« $81)200)167) 
21 projects 39 projects 45 projects 44 projects 49 projects 55 projects 53 projects 


Complete a large-scale, multidisciplinary, collaborative project that longitudinally and comprehensively examines how the biological, clinical, and 
developmental profiles of individuals, with a special emphasis on females, youths, and adults with ASD, change over time as compared to typically 
developing people by 2020. 

IACC Recommended Budget: $126,200,000 over 12 years 


2.5 2.L.A 2.L.A 2.L.A 2.L.A 2.L.A 2.L.A 2.L.A 
$8,523,806 $2,721,384 $2,283,875 $972,559 $6,160,017 $5,201,378 $5,030,774 $6,707,672 $37,601,465 
49 projects 6 projects 6 projects 5 projects 9 projects 7 projects 7 projects 10 projects 


Launch at least three studies that evaluate the applicability of ASD phenotype and/or biological signature findings for performing diagnosis, risk 
assessment, or clinical intervention by 2015. 
IACC Recommended Budget: 7,200,000 over 5 years 


N/A 2.L.B 2.L.B 2.L.B 2.L.B 2.L.B° 2.L.B 2.L.B 
$1,532,262 $450,271 $324,241 $1,321,632 $3,096,581 $1,111,662 $1,107,147 $8,943,796 
16 projects 2 projects 4 projects 8 projects 13 projects 15 projects 15 projects 


Not Specific to any objective 


2. Core/ 2. Core/ 2. Core/ 2. Core/ 2. Core/ 2. Core/ 2. Core/ 2. Core/ 
Other Other Other Other Other Other Other Other 
Activities Activities Activities Activities Activities Activities Activities Activities | $349,730,977 
$23,701,450 $34,348,933 $55,114,888 $41,127,339 $48,851,715 $45,800,151 $47,855,595 $52,930,907 
133 projects 163 projects 246 projects 228 projects 261 projects 248 projects 246 projects 227 projects 


Total Funding for Question 2¢ 


Question 2: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


*This total reflects all funding for projects aligned to current objectives in the 2011 IACC Strategic Plan and incorporates funding for projects that may have 
been coded differently in previous versions of the Plan. 


"The totals reflect the funding and projects coded to this Question of the Strategic Plan in the particular year indicated at the top of the column. When reading 
each column vertically, please note that the projects and funding associated with each objective for 2008 may not add up to the total at the bottom of the 
column; this is due to revisions of the Strategic Plan that caused some objectives to be shifted to other Questions under the Plan. The projects and funding 
associated with these reclassified objectives are now reflected under the Question in which they appear in the 2011 Strategic Plan. 


Table 6. Multiyear funding table for Question 2. 
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SCHSSHSEHSHSHSSHSHSHHSHSHSHHSHSHEHSHSHSHOHSHSHHEHSHHSEHEHSHEHSHSHSSHHSHHHSHHSEHSHSHHSHOHSHSHEOSHHSHEHEHEEHEHSHHHSHOSEHSHSHSHEHEHSHOHHSHSOHSSHOSELOLEHSEHOSHEOLEOSESOSEESEHSOEOE: 


QUESTION 3 


RISK FACTORS 


ASPIRATIONAL GOAL: CAUSES OF ASD WILL BE DISCOVERED THAT INFORM PROGNOSIS 
AND TREATMENTS AND LEAD TO PREVENTION/PREEMPTION OF THE CHALLENGES 
AND DISABILITIES OF ASD. 


RESEARCH FOCUS OF QUESTION 3 


Question 3 (What caused this to happen and can it be 
prevented?”) focuses on the risk factors associated with 
the development of ASD. Research related to Question 3 
looks at the role of genetics, epigenetics, and the environ- 
ment in the development of ASD, as well as the interac- 
tions between risk factors. Question 3 objectives address 
topics such as the need to develop improved approaches 
to study environmental exposures and gene-environment 
interactions, and to explore the potential roles of the 
microbiome and epigenetics on etiology. Also included 
are studies of risk factors and protective factors (factors 
that may protect an individual from developing ASD, even 
in the presence of other risk factors). 


To describe the research funded in Question 3 in 2014 


and 2015, a word cloud was generated using the project 
Figure 35. Word cloud representing themes in Question 3 


titles listed under this question (Figure 35). The size of ein 
project titles. 


each word within the word cloud indicates the frequency 
of its use in project titles. The word cloud visually por- 
trays the main research themes and topics that were 
funded in Question 3. 
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ANALYSIS OF 2014-2015 QUESTION 3 PORTFOLIO 


In 2014, research on risk factors associated with ASD The largest funders of Question 3 are the National 
(Question 3) accounted for $48.5 million (16%) of total Institutes of Health, Simons Foundation, and Centers 
ASD research funding. In 2015, Question 3 funding 


increased to $62.6 million and accounted for 18% of 


for Disease Control and Prevention. Question 3 consists 
of 15 objectives. Figures 36 & 37 provide a detailed 

overall ASD funding. The number of projects assigned overview of each objective’s total funding in 2014 and 
to Question 3 totaled 157 projects (11% of all projects) 2015 as well as the number of projects assigned to 


in 2014 and 197 projects (14% of total projects) in 2015. each objective. 


2014 
Question 3 - Risk Factors 
Total Funding: $48,454,350 
Number of Projects: 157 


Project Count 


rf 
1f 


“WA 


Funding by Objective 


$3,972,844 


$5,154,023 


1 j ‘ $2,728,166 

‘FZ 

J 
8s YY ». $6,508,200 
GF 3. $1,127,918 
 OY/IIA_**"- $5,503,732 
1 
"” UU MHMMM"|"'”,_* $11,391,232 
3 Y 31¢. | $150,000 
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6 Vi) ied | $405,039 
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Figure 36. Question 3 objectives broken down by their funding and project count. 
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In 2014, thirteen of the fifteen objectives experienced potential risk factors ($10.8 million, 22%). Objective 
at least some level of activity (one of the inactive 3.L.B had the largest number of projects (49 projects), 
objectives was completed in a previous year). Objective followed by 3.S.J with 24 projects. All other objectives 


3.L.B received the largest proportion of funding, which in Question 3 received a smaller portion of funding 
identifies genetic risk factors for ASD ($11.4 million; and number of projects. Though objective 3.S.G did 
24% of Question 3 funding). This was followed by not receive any new funding in 2014, it was completed 
Objective 3.L.D, which supports multiple sites within a by a workshop convened by the National Institute 
large-scale study that collects data on environmental of Environmental Health Sciences (NIEHS) in 2011; 
factors before and during pregnancy to assess any objective 3.L.A did not receive funding in 2014. 


2015 
Question 3 - Risk Factors 
Total Funding: $62,565,031 
Number of Projects: 197 


Project Count Funding by Objective 
n GF >. THEE s5.015.006 
2§ asp. |] $468,290 
1G >. FE <5.099.102 
19 3p. J $2,715,972 
3J ase. IB s1.129,886 
3Y ase. |] 535,763 


0) . $0 


i YUVA > TEE «58.2 
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Figure 37. Question 3 objectives broken down by their funding and project count in 2015. 
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In 2015, the majority of the objectives maintained QUESTION 3 SUBCATEGORY ANALYSIS 


funding activity. Only two objectives did not experience oo 
; ; Se ie bes Projects in Question 3 were divided into four 
any funding or projects - one objective continuing to ; : : oe 
ae ; ; subcategories to determine the funding distribution 
be the objective (3.S.G), which was completed ina j ; 
. . er 0 across the research areas relating to understanding and 
previous year. Funding for objectives followed similar ‘acanunnatic Ese aetaeeeD th beet } 
identifying risk factors for . These subcategories 
patterns to 2014; Objective 3.L.B received the largest ae 


portion of funding with $22.5 million and 36% of 
Question 3 funding. This was followed by Objective 
3.L.D with $10.2 million and 16% of funding. When 
comparing project counts, 3.L.B continued to have the 


include: Environmental risk factors; Epigenetics; 
Gene-Environment studies; and Genetic risk factors 
(Figures 38 & 39). 


In 2014 and 2015, studies focused on Genetic risk 
factors accounted for the highest percentage of 
Question 3 funding (38% in 2014; 50% in 2015). This is 


largest number of projects (60 projects). This was 
followed by Objective 3.S.H with 25 projects. Table 7 
lists all the objectives and their progress to date. 


2014 
QUESTION 3: RISK FACTORS 
Funding by Subcategory 


Environmental risk factors 
$7,606,915 
16% 
32 projects 


Genetic risk factors 
$18,542,637 
38% 

65 projects 


Epigenetics 
$5,299,017 
11% 

24 projects 


Gene-Environment 
$17,005,781 
35% 

36 projects 


Figure 38. Question 3 funding by subcategory in 2014. 
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a change from 2013, when gene-environment research 
led Question 3 funding. Instead, investigating the role of 
environmental risk factors, genetic susceptibility, and/or 
the context of human physiology (Gene-Environment) 
was the second largest research investment in 2014 and 
2015 (35% in 2014; 29% in 2015). Projects considering 


only Environmental risk factors received 16% of 
Question 3 funding in 2014 and 13% in 2015. Projects 
on Epigenetics received 11% of funding in 2014 and 
8% in 2015, which included studies investigating DNA 
modifications and exploring altered gene expression 


due to environmental influences. 


2015 
QUESTION 3: RISK FACTORS 
Funding by Subcategory 


Genetic risk factors 
$31,485,432 
50% 

91 projects 


Figure 39. Question 3 funding by subcategory in 2015. 


Environmental risk factors 
$7,900,937 
13% 
43 projects 


Epigenetics 
$5,265,199 
8% 

20 projects 


Gene-Environment 
$17,913,463 
29% 

43 projects 
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PROGRESS MADE ON QUESTION 3 FROM 2008-2015 


Figure 40 shows the trend in Question 3 funding overall trend showed an initial increase followed by a 
over time. While research on risk factors remained rapid decrease and then a general leveling off of the 
supported at high levels over the eight-year period annual funding level from 2011-2015. 


compared to some of the other question areas, the 


Question 3: 2008-2015 ASD Research Funding 


Question 1 - Screening and Question 4 - Treatments and Question 6 - Lifespan Issues 
Diagnosis Interventions 
Question 7 - Infrastructure and 


Question 2 - Biology Question 5 - Services Surveillance 


@ Question 3 - Risk Factors Question 5 - Estimated Services 


$120,000,000 


$100,000,000 


$80,000,000 


$60,000,000 


$40,000,000 


$20,000,000 


2009 2011 2012 


Fiscal Year 


Figure 40. Question 3 ASD research funding from 2008-2015. Funding for Question 3 initially showed an increase followed by a steady 
decrease, and then leveled off, over the eight-year span. 
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PROGRESS MADE ON QUESTION 3 OBJECTIVES FROM 2008-2015 


As of 2015, eleven of Question 3's objectives were 
considered completed, while the remaining four were 
partially complete based on the total recommended 
budget levels (Figure 41). Of the eleven completed 


QUESTION 3 


objectives, two changed from an overall partially OVERALL PROGRESS 
completed status as of 2013 to a completed status as of 
2015. The objectives that have been newly completed 
as of 2015 include: 3.S.K, which supports research on 


model systems that explore environment interactions 

with genetic susceptibilities; and 3.S.A, which Figure 41. Overall status of progress for the 15 
coordinates the inclusion of subjects for genome-wide Sheer enero: 
association studies as well as the study of candidate 
genes through sequencing studies. Table 7 provides 

a snapshot of progress made on all 15 of the research 
objectives within Question 3 over the period from 


2008-2015. 
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Question 3: What Caused This To Happen And Can It Be Prevented? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Coordinate and implement the inclusion of approximately 20,000 subjects for genome-wide association studies, as well as a sample of 1,200 for 
sequencing studies to examine more than 50 candidate genes by 2011. Studies should investigate factors contributing to phenotypic variation 
across individuals who share an identified genetic variant and stratify subjects according to behavioral, cognitive, and clinical features. 


IACC Recommended Budget: $43,700,000 over 4 years 


$4,065,392 $13,926,663 —- $16,688,932 $2,207,214 $1,699,432 $4,965,929 $3,972,844 $5,015,006  §52)541)412) 
14 projects 11 projects 14 projects 7 projects 6 projects 11 projects 12 projects 18 projects 


Within the highest-priority categories of exposures for ASD, identify and standardize at least three measures for identifying markers of 
environmental exposure in biospecimens by 2011. 
IACC Recommended Budget: $3,500,000 over 3 years 


$713,227 $100,000 0) $231,692 $468,290 $1,513,209 
4 projects 0 ee O ie 10} eee 1 project 1 project 1 project 2 projects 


Initiate efforts to expand existing large case-control and other studies to enhance capabilities for targeted gene-environment research by 2011. 
IACC Recommended Budget: $27,800,000 over 5 years 


$4,703,867 $8,033,454 $4,824,779 $5,714,408 $3,626,803 $4,680,036 $5,154,023 $5,099,102 §41)836)47i) 
4 projects 9 projects 8 projects 10 projects 9 projects 6 projects 8 projects 11 projects 


Enhance existing case-control studies to enroll racially and ethnically diverse populations affected by ASD by 2011. 
IACC Recommended Budget: $3,300,000 over 5 years 


$84,628 $103,827 $0 $3,168,451 $2,728,166 $2,715,972 $8,801,044 
2 projects 3 projects O projects 10} ae 10) see 2 projects 1 project 1 project 


Support at least two studies to determine if there are subpopulations that are more susceptible to environmental exposures (e.g., immune 
challenges related to infections, vaccinations, or underlying autoimmune problems) by 2012. 


IACC Recommended Budget: $8,000,000 over 2 years 


N/A 3S.E 3S. 3S.E| 3.S.E 
$1,739,200 $1,162,679 $419,215 $287,218 $282,300 $65,859 $1,129,886 $5,086,358 
13 projects 10 projects 5 projects 5 projects 7 projects 5 projects 3 projects 


Initiate studies on at least 10 environmental factors identified in the recommendations from the 2007 IOM report "Autism and the Environment: 
Challenges and Opportunities for Research” as potential causes of ASD by 2012. 
IACC Recommended Budget: $56,000,000 over 2 years 


$7,600,673 $2,952,960 $166,362 $0 $75,000 $264,597 $535,763 $11,595,355 
19 projects 14 projects 5 projects 3 projects 1 project i co 3 projects 3 projects 


Convene a workshop that explores the usefulness of bioinformatic approaches to identify environmental risks for ASD by 2011. 
IACC Recommended Budget: $35,000 over 1 year 
*This objective was completed in 2011 


N/A N/A asa 3.S.G* 3.S.G* 3.S.G* 3.S.G* 3.S.G* 
$46,991 $0 $0 $0 $0 $46,991 
0) en 1 project O projects O projects O projects O projects 


Question 3: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Question 3: What Caused This To Happen And Can It Be Prevented? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Support at least three studies of special populations or use existing databases to inform our understanding of environmental risk factors for ASD 
in pregnancy and the early postnatal period by 2012. Such studies could include: 
* Comparisons of populations differing in geography, gender, ethnic background, exposure history (e.g., prematurity, maternal infection, nutritional 
deficiencies, toxins), and migration patterns; and 
* Comparisons of phenotype (e.g,, cytokine profiles), in children with and without a history of autistic regression, adverse events following 
immunization (such as fever and seizures), and mitochondrial impairment. These studies may also include comparisons of phenotype between 
children with regressive ASD and their siblings. 
Emphasis on environmental factors that influence prenatal and early postnatal development is particularly of high priority. Epidemiological studies 
should pay special attention to include racially and ethnically diverse populations. 
IACC Recommended Budget: $12,000,000 over 5 years 


N/A N/A 3.S.H 3.S.H 3.S.H 3.S.H 3.S.H 3.S.H 
$1,527,866 $4,657,095 $4,096,317 $5,137,711 $6,508,200 $5,481,948  §27)409)136) 
13 projects 16 projects 13 projects 12 projects 18 projects 25 projects 


Support at least two studies that examine potential differences in the microbiome of individuals with ASD versus comparison groups by 2012. 
IACC Recommended Budget: $1,000,000 over 2 years 


N/A N/A 3.S.1 3.S.1 3S. 3S. 3.5.1 3.S.1 


$53,960 $439,971 $255,332 $960,391 $1,127,918 $675,434 $3,513,006 
3 projects 4 projects 6 projects 8 projects 9 projects 9 projects 


Support at least three studies that focus on the role of epigenetics in the etiology of ASD, including studies that include assays to measure DNA 
methylations and histone modifications and those exploring how exposures may act on maternal or paternal genomes via epigenetic mechanisms 
to alter gene expression, by 2012. 


IACC Recommended Budget: $20,000,000 over 5 years 


N/A N/A 3S) 3S.) 3S) 3S) 3S.) 3S) 
$5,072,389 $5,341,237 «$6,122,724 «$4,972,257 «$5,503,732 ~—=« $5,463,324 —« §32)475)663) 
15 projects 19 projects 22 projects 19 projects 24 projects 21 projects 


Support two studies and a workshop that facilitate the development of vertebrate and invertebrate model systems for the exploration of 
environmental risks and their interaction with gender and genetic susceptibilities for ASD by 2012. 


IACC Recommended Budget: $1,535,000 over 3 years 


N/A N/A 3.S.K 3S.K 3.S.K al 3.S.K 3.S.K 
$733,922 $463,841 $90,000 $145,373 $1,747,078 $3,180,214 
5 projects 3 projects 3 projects 3 ae 4 projects 10 projects 


Conduct a multi-site study of the subsequent pregnancies of 1,000 women with a child with ASD to assess the impact of environmental factors in a 
period most relevant to the progression of ASD by 2014. 


IACC Recommended Budget: $11,100,000 over 5 years 


$2,742,999 $3,740,812 $2,971,093 $2,864,377 $2,875,202 $411,571 $0 $637,260 $16,243,314 
1 project 2 projects 2 projects 1 project 2 projects 2 projects 0 projects 1 project 


Question 3: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Question 3: What Caused This To Happen And Can It Be Prevented? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2013 2014 


Identify genetic risk factors in at least 50% of people with ASD by 2014. 
IACC Recommended Budget: $33,900,000 over 6 years 


$37,043,410 $49,905,587 $34,432,884 $25,383,346 = $23,041,231 $12,260,187 $11,391,232 $22,476,837  $2i5)934)714)) 
83 projects 79 projects 60 projects 59 projects 74 projects 51 projects 49 projects 61 projects 


Determine the effect of at least five environmental factors on the risk for subtypes of ASD in the prenatal and early postnatal period of development 
by 2015. 


IACC Recommended Budget: $25,100,000 over 7 years 


$1,803,628 $1,992,228 $820,320 $379,913 $353,000 $490,000 $150,000 0) $5,989,089 
13 projects 10 projects 10 projects 5 projects 5 projects 4 projects 3 projects 3 projects 


Support ancillary studies within one or more large-scale, population-based surveillance and epidemiological studies, including U.S. populations, 
to collect data on environmental factors during preconception, and during prenatal and early postnatal development, as well as genetic data, that 
could be pooled (as needed) to analyze targets for potential gene/environment interactions by 2015. 


IACC Recommended Budget: $44,400,000 over 5 years 


$17,297,788 $9,135,505 $11,464,011 $11,567,250 _—«-$13,549,160 _—S17,799,693 ~—« $10,805,676 _—S10,187,969  $101)807/052) 
29 projects 12 projects 10 projects 10 projects 12 projects 15 projects 14 projects 16 projects 


Not Specific to any objective 


3. Core/ 3. Core/ 3. Core/ 3. Core/ 3. Core/ 3. Core/ 3. Core/ 3. Core/ 
Other Other Other Other Other Other Other Other 
Activities Activities Activities Activities Activities Activities Activities Activities $19,530,842 
$6,791,008 $8,512,980 $1,312,450 $724,770 $315,607 $537,826 $405,039 $931,163 
52 projects 39 projects 7 projects 5 projects 3 projects 3 projects 6 projects 13 projects 


$82,846,620 $100,043,216 $81,231,647 $60,209,628 $56,487,026 $55,666,352 $48,454,350 $62,565,031 | $547,503,869 


221 projects 192 projects 162 projects 148 projects 162 projects 145 projects 157 projects 197 projects 


Question 3: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


Table 7. Multiyear funding table for Question 3. 
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QUESTION 4 


TREATMENTS AND INTERVENTIONS 


ASPIRATIONAL GOAL: INTERVENTIONS WILL BE DEVELOPED THAT ARE EFFECTIVE FOR 
REDUCING BOTH CORE AND ASSOCIATED SYMPTOMS, FOR BUILDING ADAPTIVE SKILLS, 
AND FOR MAXIMIZING QUALITY OF LIFE AND HEALTH FOR PEOPLE WITH ASD. 


RESEARCH FOCUS OF QUESTION 4 


Question 4 asks “Which treatments and interven- 

tions will help?” and covers a range of intervention 
approaches currently being considered, including 
pharmacological, behavioral, educational, occupational, 
technology-based, and alternative/complementary/ 
integrative medicine approaches. Research in this field 
encompasses the development of new treatments using 
model systems and small-scale experiments as well as 
full-scale clinical trials. Question 4 also includes studies 
to assess the safety and effectiveness of treatments 
already in use in the community. 


A word cloud was created to describe the research 
funded in Question 4 using the project titles listed 
under the question (Figure 42). The size of each word Figure 42. Word cloud representing themes in Question 4 
within the word cloud indicates the frequency of its use project titles. 

in project titles. The word cloud visually portrays the 

main research themes and topics that were funded in 

Question 4. 
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ANALYSIS OF 2014-2015 QUESTION 4 PORTFOLIO 


Research focused on interventions and treatments 
(Question 4) received $63.8 million (20%) of total 
ASD funding in 2014 and 59.6 million (17%) of funding 
in 2015. The number of projects assigned to Question 
4 totaled 355 projects in 2014, which was 25% of 

all projects included in the portfolio. In 2015, there 
were 332 projects assigned to Question 4, which 
accounted for 24% of all ASD projects. A large number 


of agencies and organizations invest in treatments and 


interventions; however, the three largest funders are the 
National Institutes of Health, Department of Education, 


SCHOCHCHCOCHSSESCHOSEHSSEHSHOHOHSESSHOHOSHEHSHSHOHSOHHSEOSEOSOEHSHSEOHEHSOHEHSEBEOEOSEEEE 
eeeeeseseesceeeeeeeeeeseeeeseeeeeeeeeeseLeLEesTeseesesEeLEeLeseSeeE 
@eeeeececeeeecceesceeeeseesreeseseeeseeseseeseeeosesEeseeseseoeeeees 


and Simons Foundation. Question 4 has a total of 12 
objectives focused on treatments and interventions. 
Figures 43 & 44 provide a detailed overview of each 
objective’s total funding in 2014 and 2015 as well as the 
number of projects assigned to each objective. 


There was funding or projects associated with all twelve 
Question 4 objectives in 2014. As in previous years, 

the Question 4 objective receiving the most funding 
focuses on the development of model systems targeting 
areas for new interventions (4.8.B; $17.0 million, 27%), 


2014 


Question 4 - Treatments and Interventions 


Total Fundi 


ng: $63,781,518 


Number of Projects: 355 


Project Count 


ny 
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9 UUM 

24 ddd 

ry 

| 

15 G7, 

vn 
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Other 


Funding by Objective 
- I 52,683,438 
$17,006,996 


$3,356,022 


$8,727,192 


$2,682,322 
$3,829,474 
$665,198 
$4,139,740 
: ia $937,162 
$179,971 
4LD. 


$8,272,411 


$11,301,592 
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Figure 43. Question 4 objectives broken down by their funding and project count. 
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this objective also had the largest number of projects Question 4 research funding in 2015 was similar to 
(102 projects). The second largest funded objective was funding in 2014. Progress was made on all of the 
Objective 4.S.D with $8.7 million (14%) and supports objectives except one (4.S.E). Objective 4.S.B continued 
investments in randomized controlled trials for early to receive the largest investment of Question 4 funding 
intervention. Objective 4.L.D followed, which supports ($15.3 million, 26%) and greatest number of projects 
community-based studies assessing the effectiveness (96 projects). The second largest funded objective was 
of interventions and services ($8.3 million; 13%). All 4.L.D with $12.5 million in funding and making up 21% 
other objectives received less funding in 2014, while of the Question 4 portfolio. Objective 4.S.D followed 

a substantial portion (18%; $11.3 million) of Question with $10.5 million and 18% of funding. Table 8 lists all 
4 funding went to projects categorized as Core/Other the objectives and their progress to date. 

(4.0). 


2015 
Question 4 - Treatments and Interventions 
Total Funding: $59,619,317 
Number of Projects: 332 


Project Count Funding by Objective 


2 GF ASA. =a $4,011,538 
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|| U/]JIMMM"#"™"'#a, *“.. {80.355 
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Figure 44. Question 4 objectives broken down by their funding and project count in 2015. 
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QUESTION 4 SUBCATEGORY ANALYSIS 


Question 4 represents research on a wide array of 
different approaches to treatments and interventions 
for ASD, ranging from medications to alleviate core and 
co-occurring symptoms, to behavioral therapies and 
technologies to improve communication, socialization, 
life skills, and learning. Projects under Question 4 

were broken down into these seven subcategories: 
Behavioral; Complementary, dietary, and alternative; 
Educational; Medical/Pharmacologic; Model systems/ 
Therapeutic targets; Occupational, physical, and 
sensory-based; and Technology-based interventions 
and supports (Figures 45 & 46). 


The subcategories for Question 4 (Treatments and 
Interventions) illustrate the many approaches to 
treatments and interventions supported by autism 
research funders. In 2014 and 2015, the largest amount 


of funding supported projects to develop Behavioral 


interventions (31% for each year), including applied 
behavior analysis (ABA), cognitive therapy, and 

social skills training. Research on Model systems/ 
Therapeutic targets (28% in 2014; 25% in 2015) 
followed, focusing on early development of animal and 
cellular models that mimic characteristics of ASD to 
test experimental therapies. Medical/Pharmacologic 
interventions received 20% of funding in 2014 and 11% 
in 2015. Educational (classroom-based) interventions 
received 8% of funding in 2014; this subcategory 
doubled in 2015, making up 16% in funding. 
Technology-based interventions and supports received 
6% of funding in 2014 and 9% of funding in 2015. The 
subcategories with the smallest amounts of funding 
included Occupational, physical, and sensory-based 
(3% in 2014; 5% in 2015) and Complementary, dietary, 
and alternative interventions (4% in 2014; 3% in 2015). 
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2014 
QUESTION 4: TREATMENTS & INTERVENTIONS 
Funding by Subcategory 


Technology-based interventions and supports 


Occupational, physical, 
and sensory-based 
$1,938,671 
3% 

11 projects 


—— 
Model systems/ 
Therapeutic targets 
$17,186,699 
28% 
103 projects 


Medical/Pharmacologic 
$12,611,984 
20% 
31 projects 


Figure 45. Question 4 funding by subcategory in 2014. 


$3,938,338 
6% 
38 projects 


Behavioral 
$20,311,386 
31% 

135 projects 


Complementary, 
dietary, and alternative 
$2,706,976 
4% 

11 projects 
Educational 
$5,087,465 

8% 

26 projects 
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2015 
QUESTION 4: TREATMENTS & INTERVENTIONS 
Funding by Subcategory 


Technology-based interventions and supports 
$5,212,888 
9% 


Occupational, physical, 37 projects 
and sensory-based 
$2,816,738 


5% 
15 projects 


Behavioral 
$18,363,568 
31% 
111 projects 
Model systems/ 
Therapeutic targets 
$15,248,756 
25% Complementary, 
95 projects dietary, and alternative 
$1,838,608 
3% 
7 projects 


Medical/Pharmacologic Educational 
$6,600,991 $9,537,769 
11% 16% 


36 projects 31 projects 


Figure 46. Question 4 funding by subcategory in 2015. 
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PROGRESS MADE ON QUESTION 4 FROM 2008-2015 


The trend in annual Question 4 funding over time span. In the most recent years, Question 4 has had one 
is shown in Figure 47. Overall, research funding of the largest proportions of funding compared to other 
focused on treatments and interventions maintained Question areas. 


a consistently moderate level over the eight-year time 


Question 4: 2008-2015 ASD Research Funding 


Question 1 - Screening and sr Question 4- Treatments and Question 6 - Lifespan Issues 
Diagnosis Interventions 
Question 7 - Infrastructure and 


Question 2 - Biology Question 5 - Services Surveillance 


Question 3 - Risk Factors Question 5 - Estimated Services 
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Figure 47. Question 4 ASD research funding from 2008-2015. Funding for Question 4 remained primarily flat, but relatively robust, over 
the eight-year span. 
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PROGRESS MADE ON QUESTION 4 OBJECTIVES FROM 2008-2015 


Based on the cumulative funding over eight years, 
six objectives were considered complete, while the 
remaining six objectives showed partial progress 
as of 2015 (Figure 48). Since 2013, two objectives QUESTION 4 


OVERALL PROGRESS 


moved from partial progress to meeting the objective’s 
recommended budget. Objective 4.L.A, which focuses 


on randomized controlled trials on medications 


targeting core symptoms of ASD, and Objective 4.L.D, 
WnlchESUDpOrTs COM MmAnINY Based shales daeeeriNe Figure 48. Overall status of progress for the 12 Question 4 objectives. 
effective interventions, achieved completion of their 
recommended budgets. Table 8 provides a snapshot 
of progress made on all 12 of the research objectives 


within Question 4 over the period from 2008-2015. 
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Question 4: Which Treatments And Interventions Will Help? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Support at least three randomized controlled trials that address co-occurring medical conditions associated with ASD by 2010. 
IACC Recommended Budget: $13,400,000 over 3 years 


$4,583,171 $4,733,841 $3,787,700 $1,826,542 $2,174,124 $1,687,680 $2,683,438 $4,011,538 
5 projects 6 projects 4 projects 4 projects 3 projects 6 projects 12 projects 12 projects 


Standardize and validate at least 20 model systems (e.g,, cellular and/or animal) that replicate features of ASD and will allow identification of specific 
molecular targets or neural circuits amenable to existing or new interventions by 2012. 


IACC Recommended Budget: $75,000,000 over 5 years 


$15,879,827 $20,162,709 $23,229,501 $21,606,118 $21,232,514 $14,344,873 $17,006,996 — $15,303,589 $48,766,127) 
42 projects 70 projects 92 projects 89 projects 94 projects 86 projects 102 projects 96 projects 


Test safety and efficacy of at least five widely used interventions (e.g., nutrition, medications, assisted technologies, sensory integration, medical 
procedures) that have not been rigorously studied for use in ASD by 2012. 


IACC Recommended Budget: $27,800,000 over 5 years 


$641,285 $3,252,941 $1,509,745 $2,254,724 $1,288,226 == $1,863,225 $3,356,022 $471,865 $14,638,033, 
8 projects 29 projects 18 projects 18 projects 17 projects 22 projects 59 projects 51 projects 


Complete two multi-site randomized controlled trials of comprehensive early intervention that address core symptoms, family functioning and 
community involvement by 2013. 
IACC Recommended Budget: $16,700,000 over 5 years 


$4,236,869 $7,540,613 $10,306,148 $11,156,647 $8,848,130 $10,426,942 $8,727,192 $10,479,299 $71,721,841 
5 projects 9 projects 18 projects 20 projects 21 projects 21 projects 24 projects 19 projects 


Convene a workshop to advance the understanding of clinical subtypes and treatment personalization (i.e, what are the core symptoms to target 
for treatment studies) by 2011. 
IACC Recommended Budget: $50,000 *This objective was partially completed in 2011 


N/A 4S.E 4.S.E 4.S.E* 4.S.E* 4.S.E* aSE* 4.S.E* 
$0 $0 $26,000 0) $5,000 $0 $0 $31,000. 
O projects O projects 1 project O projects 1 project 1 project O projects 


Question 4: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Question 4: Which Treatments And Interventions Will Help? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Launch randomized controlled trials of interventions including biological signatures and other measures to predict response, and monitor quality of 
life and functional outcomes in each of the following groups: 
* Five trials in infants and toddlers by 2013. 
IACC Recommended Budget: $30,000,000 over 5 years (revised in 2010) 
* Three trials in school-aged children and/or 
adolescents by 2013. 
IACC Recommended Budget: $18,000,000 over 5 years (revised in 2010) 
* Three trials in adults by 2014. 
IACC Recommended Budget: $18,000,000 over 5 years 


$12,109,516 $9,791,270 $7,575,212 $5,445,599 $6,255,438 $2,444,294 $2,682,322 $2,759,232 $47,724,379 
16 projects & 42 projects 30 projects 23 projects 21 projects 13 projects 12 projects 14 projects 


30 projects 


Support at least five studies on interventions for nonverbal individuals with ASD by 2012. Such studies may include: 

* Projects examining service-provision models that enhance access to augmentative and alternative communication (AAC) supports in 
both classroom and adult service-provision settings, such as residential service-provision and the impact of such access on quality of life, 
communication, and behavior; 

* Studies of novel treatment approaches that facilitate communication skills in individuals who are nonverbal, including the components of 
effective AAC approaches for specific subpopulations of people with ASD; and 

* Studies assessing access and use of AAC for children and adults with ASD who have limited or partially limited speech and the impact on 
functional outcomes and quality of life. 

IACC Recommended Budget: $3,000,000 over 2 years 


N/A N/A 4.5.6 4.5.6 4.5.G 4.5.6 48.6 
$1,907,721 $2,830,851 $4,991,831 $3,904,625 $3,829,474 $3,307,905  §20)772)407) 
11 projects 13 projects 17 projects 9 projects 7 projects 5 projects 


Support at least two studies that focus on research on health promotion and prevention of secondary conditions in people with ASD by 2012. 
Secondary conditions of interest include weight issues and obesity, injury, and co-occurring psychiatric and medical conditions. 
IACC Recommended Budget: $5,000,000 over 3 years 


N/A N/A 4.S.H_ 4.S.H 4.S.H 4.S.H 4.5. 
$225,877 $222,265 $956,827 $724,478 $665,198 $750,180 $3,544,825 
2 projects 1 project 4 projects 3 projects 15 projects 19 projects 


Complete at least three randomized controlled trials on medications targeting core symptoms in people with ASD of all ages by 2014. 
IACC Recommended Budget: $22,200,000 over 5 years 


$1,380,376 $1,168,146 $1,924,932 $1,527,858 $3,713,783 $4,189,239 $4,139,740 $4,795,444 §29)839)518) 
12 projects 10 projects 11 projects 12 projects 14 projects 12 projects 10 projects 12 projects 


Develop interventions for siblings of people with ASD with the goal of reducing the risk of recurrence by at least 30% by 2014. 
IACC Recommended Budget: $6,700,000 over 5 years 


$14,256 $132,263 $307,349 $14,256 $362,987 $349,595 $937,162 $930,526 $3,048,394 
1 project 2 projects 3 projects 2 projects 2 projects 2 projects 2 projects 3 projects 


Question 4: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Question 4: Which Treatments And Interventions Will Help? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Conduct at least one study to evaluate the safety and effectiveness of medications commonly used in the treatment of co-occurring conditions or 
specific behavioral issues in people with ASD by 2015. 


IACC Recommended Budget: $10,000,000 over 5 years 


N/A 4.L.C 4.L.C 4.L.C 4L.C ALC 4.L.C 4.L.C 
$1,061,222 $2,302,240 $2,834,887 $277,072 $665,668 $179,971 $35,000 $7,356,060 
7 projects 7 projects 8 projects 3 projects 7 projects 4 projects 6 projects 


Support at least five community-based studies that assess the effectiveness of interventions and services in broader community settings by 2015. 
Such studies may include comparative effectiveness research studies that assess the relative effectiveness of: 


* Different and/or combined medical, pharmacological, nutritional, behavioral, service-provision, and parent- or caregiver-implemented treatments; 
* Scalable early intervention programs for implementation in underserved, low-resource, and low-literacy populations; and 
* Studies of widely used community intervention models for which extensive published data are not available. 

Outcome measures should include assessment of potential harm as a result of autism treatments, as well as positive outcomes. 

IACC Recommended Budget: $37,500,000 over 5 years 


N/A N/A 4.L.D 4.L.D 4.L.D 4.L.D 4.L.D 4.L.D 
$8,756,832 $6,296,024 $10,186,313 $11,745,499 $8,272,411 $12,546,811 $57,803,890) 
32 projects 32 projects 45 projects 50 projects 59 projects 54 projects 


Not Specific to any objective 


4. Core/ 4. Core/ 4. Core/ 4. Core/ 4. Core/ 4. Core/ 4. Core/ 4. Core/ 
Other Other Other Other Other Other Other Other 
Activities Activities Activities Activities Activities Activities Activities Activities $65,810,798 
$14,075,905 $15,560,011 $6,290,634 $4,777,350 $3,862,655 $5,714,722 $11,301,592 $4,227,930 


54 projects 59 projects 49 projects 37 projects 29 projects 30 projects 48 projects 41 projects 


$53,968,973 $63,403,016 $68,123,891 $60,819,121 $64,149,900 $58,065,840 $63,781,518 $ 59,619,317 |$489,545,304* 
178 projects 234 projects 277 projects 260 projects 270 projects 262 projects 355 projects 332 projects 


Question 4: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


*This total reflects all funding for projects aligned to current objectives in the 2011 IACC Strategic Plan and incorporates funding for projects that may have been 
coded differently in previous versions of the Plan. 


tThe totals reflect the funding and projects coded to this Question of the Strategic Plan in the particular year indicated at the top of the column. When reading 
each column vertically, please note that the projects and funding associated with each objective for 2008 may not add up to the total at the bottom of the 
column; this is due to revisions of the Strategic Plan that caused some objectives to be shifted to other Questions under the Plan. The projects and funding 
associated with these reclassified objectives are now reflected under the Question in which they appear in the 2011 Strategic Plan. 


Table 8. Multiyear funding table for Question 4. 
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PESSCHOOCHSSSHOHSSHSSHSHESHHSEHHSHSHEHSHSHSHHSHEHEHSESHOHHHHSHSHSHHEHSHHEEHSHSHHHSHHSHEOSEHOEHOESHSHOHSHSHSHSEHESHHOHSHSHSSHESEHEHLESEOHHEHOSEOHOSHOSEOEEESEHEEOSESE 
PESSHSHSHSHSSHHSHSHHSHHSSHHSHEHHSHHHSHHSHSHHHSHHSHSHHSHSHHSHEHSHSHHEHHEHSHSHSHHHSHOHSHEHSSHHSHSHHSHHHSHHHSHHHSHHSEHSHSHHHSHOHEHSHHOSHHEHEHSHHOHSEHOEHSHOHEHESHOHEBEEE 
POSS HOSHSHSHSHHSHSHESHESHHSHSHHSHHEHSHSHSHESHHSHHSSHHSHSHEHSEHSHEHSHHSHHSHHHSHEHSEHSHHOHHHSHHESHEHSHSHSHEHSHHHHHSHOHSHESHOSHHSHOHOHLEOSEHESSOHHOSHHOCOCHECOEEOEE 


QUESTION 5 


SERVICES 


ASPIRATIONAL GOAL: COMMUNITIES WILL ACCESS AND IMPLEMENT NECESSARY 
HIGH-QUALITY, EVIDENCE-BASED SERVICES AND SUPPORTS THAT MAXIMIZE 
QUALITY OF LIFE AND HEALTH ACROSS THE LIFESPAN FOR ALL PEOPLE WITH ASD. 


RESEARCH FOCUS OF QUESTION 5 


Question 5 (“Where can | turn for services?”) 

focuses on services and supports for people with 

ASD. Objectives address issues including access 

to services for both individuals with ASD and their 
families, impact of self-directed care, coordination 
among State and local agencies’ community-based 
supports, and the assessment of the health, safety, and 
mortality of people with ASD. Question 5 also includes 
research to develop and evaluate training of service 
providers (pediatricians, teachers, social workers, 
etc.), and improve the efficacy, cost-effectiveness, and 
dissemination of evidence-based practices. 


In an effort to provide a visual representation of the 

research funded in Question 5 in 2014 and 2015, a Figure 49. Word cloud representing themes in Question 5 
word cloud was generated using the project titles listed project titles. 

under this question (Figure 49). The size of each word 

within the word cloud indicates the frequency of its use 

in project titles. The word cloud visually portrays the 

main research themes and topics that were funded in 

Question 5. 
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POSTS SESHSOHSHHSESHCHOSHSHESHEHHSOHOHSHSEHSEHHHOHSEHSEOHBEHEOEESEEHEOHEOEE 
PoecececseeeeeeeseseeeeeeeeeeeeseeeeeseesesreeseeseneeeeeeeeeeeeeE 
PoecececesesseeeeeeceeeeeeeeseseeeeeoeesneeseeseneeoeeeeeeseseeTeE 


ANALYSIS OF 2014-2015 QUESTION 5 PORTFOLIO 


Projects assigned to Question 5 comprised 6% of the 
total ASD research supported in 2014 ($17.6 million) 
and 2015 ($21.3 million). In 2014, Question 5 consisted 
of 127 projects, which was 9% of the total number of 
ASD projects. In 2015, Question 5 had 97 projects and 
accounted for 7% of the overall ASD project count. 

For both years, the largest funders of Question 5 are 
the Department of Education, National Institutes of 
Health, and Centers for Disease Control and Prevention. 
Question 5 contains nine objectives for tracking funding 
on ASD services research. Figures 50 & 51 provide 

a detailed overview of each objective’s total funding 

in 2014 and 2015 as well as the number of projects 
assigned to each objective. 


Of the nine Question 5 objectives, seven Question 5 
objectives had funding in 2014, and two objectives had 


CHOSSHSHESEHHHOHSHHSSEHSHSSHHEHHHSEHOSOHSOHSHEHSHSHOHOHEOHESHOOSEHEHSHOOHEOSEE 
@eeeceeceeceeeeseeseseeseeeeeseseeseeeseeeeeeeseseeseeeeeneseeE 
@eeeeeeseeceescececeeceeeeeseseeeeeeeeeeseseeseneeeseseeseeee 


no active projects or funding. The majority of projects 
that were categorized under this question did not fit 
into any of the specific Question 5 objectives and were 
assigned as Core/Other ($6.5 million, 37%). The next 
largest portion of funding went to 5.L.A, which supports 
projects improving dissemination, implementation, and 
sustainability of evidenced-based interventions ($5.6 
million, 32%). Objective 5.L.C, research focused on 

the evaluation of new and existing training of service 
providers, followed with $2.9 million and 16% of 
Question 5 funding. Objectives 5.S.B and 5.S.D were not 
funded in 2014, but have received funding in previous 
years. Question 5 Core/Other had the largest number 
of projects (48 projects) while 5.L.C followed with 

35 projects and 5.L.A had 24 projects. The rest of the 
objectives had significantly smaller project counts. 


2 
Question 


014 
5 - Services 


Total Funding: $17,616,239 
Number of Projects: 127 


Project Count 
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Figure 50. Question 5 objectives broken down by their funding and project count in 2014. 
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In 2015, the Question 5 objectives had comparable with $5.4 million and 25% of Question 5 funding in 
funding activities to previous years. Of the nine 2015. Objective 5.S.A did not have any funding in 
objectives in Question 5, seven objectives saw progress 2015 but did have one active project. Objectives 5.S.B 
through funding or active projects. The largest portion and 5.S.D were not funded in 2015, but have received 
of funding went to 5.L.A which accounted for $6.9 funding in previous years. Objective 5.L.C had the 
million and 33% of Question 5 funding. Funding largest number of projects (35 projects), followed by 
towards research not specific to Question 5 objectives Question 5 Core/Other. Table 9 lists all the objectives 
(Core/Other) had the second greatest portion of and their progress to date. 


funding ($6 million; 28%). Objective 5.L.C followed 


2015 
Question 5 - Services 
Total Funding: $21,280,931 
Number of Projects: 97 


Project Count Funding by Objective 


2 Y 5SA. $0 


O 5SB. SO 


7) 5SC. | $40,000 


0 5SD. $0 


'<\ Yt, |" EE «2:2: 
‘9 -.:. FD s1.023,319 
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Figure 51. Question 5 objectives broken down by their funding and project count in 2015. 
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QUESTION 5 SUBCATEGORY ANALYSIS 


Projects within Question 5 have been categorized into 
five subcategories which reflect the general scope 

of research on services and supports: Community 
inclusion programs; Efficacious and cost-effective 
service delivery; Family well-being and safety; 
development and evaluation of Practitioner training; 


and Services utilization and access (Figures 52 & 53). 


In 2014 and 2015, research falling under the 
development and evaluation of Practitioner training 
subcategory accounted for almost two-thirds (68% 
in 2014; 61% in 2015) of the funding for Question 

5. Projects related to research on Efficacious and 


Services utilization and access 5% 
$1,602,003 \ 3 projects 
9% 


14 projects 


Practitioner training 
$11,981,044 
68% 

85 projects 


Figure 52. Question 5 funding by subcategory in 2014. 


cost-effective service delivery, which covers research 
projects that assess current service delivery models as 
well as developing new and efficient ways of providing 
services, followed with 13% of the Question 5 funding in 
2014 and 30% in 2015. Research focused on disparities 
and potential barriers to access are covered in Services 
utilization and access and accounted for 9% of funding 
in 2014; however this subcategory experienced a 
significant drop to 1% in 2015. Family well-being and 
safety research projects received 5% of funding in 
2014 and 4% of funding in 2015. Projects relating 

to Community inclusion programs received 5% of 
Question 5 funding in 2014 and 4% in 2015. 


2014 
QUESTION 5: SERVICES 
Funding by Subcategory 


Community inclusion programs 
$819,301 


Efficacious and 
cost-effective 
service delivery 
$2,257,216 
13% 

16 projects 


Family well-being 
and safety 
$956,675 
5% 

9 projects 
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2015 
QUESTION 5: SERVICES 
Funding by Subcategory 


Services utilization and access Community inclusion programs 
$299,520 $757,506 
1% 4% 
6 projects 3 projects 


Efficacious and 
cost-effective 
service delivery 
$6,464,742 
30% 

20 projects 


Family well-being 
and safety 
Practitioner training $775,903 
$12,983,260 5% 
63% 5 projects 
61 projects 


Figure 53. Question 5 funding by subcategory in 2015. 
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PROGRESS MADE ON QUESTION 5 FROM 2008-2015 


Figure 54 shows the trend in Question 5 funding over 
time using the adjusted funding total from Table 9. 
The adjusted funding reflects funding for projects 
aligned to objectives in the 20171 IACC Strategic Plan 
that may have been coded differently under previous 
versions of the plan. Research related to Question 5 
was funded at relatively low levels when compared 

to other question areas. Funding for projects within 
Question 5 appeared to decrease slightly after 2010. 
As mentioned in the prior Portfolio Analysis reports, 
adjustments in reporting were made to only report 
autism-specific and research-related portions of larger 
projects within Question 5. A dotted line representing 
Question 5 funding in 2010 using the criteria that were 


applied in later years is included in the graph to enable 
a more accurate comparison among years. To calculate 
the estimated line for 2010, the same methodology for 
the prorated rates used in 2011 to 2015 was applied. 
(The projects that included practitioner training were 
prorated starting in 2011 to include only the portion of 
funding pertaining to development and evaluation of 
training, and not portions related to delivery of training). 
When these adjustments are made to the 2010 data 
set, the change from 2009 to 2010, and 2010 to 2011, 
appear to be less significant. Overall, when comparing 
2008 funding for Question 5 with 2015 funding the 
general trend is upward. 


Question 5: 2008-2015 ASD Research Funding 


Question 1 - Screening and 
Diagnosis 


Question 2 - Biology 


Question 3 - Risk Factors 


$120,000,000 
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Question 6 - Lifespan Issues 
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Question 7 - Infrastructure and 
Surveillance 
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Figure 54. Question 5 ASD research funding from 2008-2015. Compared to other Strategic Plan questions, funding 


for Question 5 remained relatively low over the eight-year span. 


2011 


2012 


Fiscal Year 
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PROGRESS MADE ON QUESTION 5 OBJECTIVES FROM 2008-2015 


An assessment of progress made on Question 5 


objectives over the eight-year funding period shows 


that four objectives were considered completed as of QUESTION 5 
OVERALL PROGRESS 


2015. All of the other five objectives have achieved 
partial progress toward their overall recommended 
budgeted goals since 2008 (Figure 55), despite the 
fact that two of these objectives did not see activity 


in 2015 specifically. Although many of the Question 
5 objectives experienced growth in 2015, only one Figure 55. Overall status of progress for the nine Question 5 
objective (5.L.E) moved from partial progress to being objectives. 

considered complete since 2013. Table 9 provides a 

snapshot of progress made on all nine of the research 

objectives within Question 5 over the period from 


2008-2015. 
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Question 5: Where Can | Turn For Services? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Support two studies that assess how variations in and access to services affect family functioning in diverse populations, including underserved 
populations, by 2012. 


IACC Recommended Budget: $1,000,000 over 3 years 


$0 $499,999 $2,061,834 $1,351,793 $1,364,087 $1,090,183 $1,011,266 $0 $7,379,162 
O projects 1 project 9 projects 8 projects 6 projects 6 projects 8 projects 2 projects 
Conduct one study to examine how self-directed community-based services and supports impact children, youth, and adults with ASD across the 
spectrum by 2014. 
IACC Recommended Budget: $6,000,000 over 3 years 
N/A 5.S.B 5.S.B 5.S.B _ oe 558 5S 
$446,340 $291,635 $0 $737,975 
6 projects 6 projects 1 project 10) ee 0) oe 0 ae 0 see 
Implement and evaluate five models of policy and practice-level coordination among State and local agencies to provide integrated and 
comprehensive community-based supports and services that enhance access to services and supports, self-determination, economic 
self-sufficiency, and quality of life for people with ASD across the spectrum and their families, (which may include access to augmentative and 
alternative communication [AAC] technology), with at least one project aimed at the needs of transitioning youth and at least one study to 
evaluate a model of policy and practice-level coordination among State and local mental health agencies serving people with ASD, by 2015. 
IACC Recommended Budget: $25,000,000 over 5 years 
N/A 5.S.C 5.S.C 5.S.C 5.S.C 5.S.C 5.S.C 5.S.C 
$0 $4,225,315 $600,000 $600,000 $340,000 $40,000 $40,000 $5,845,315 
0 projects 15 projects 3 projects 2 projects 2 projects 2 projects 1 project 
Support two studies to examine health, safety, and mortality issues for people with ASD by 2012. 
IACC Recommended Budget: $4,500,000 over 3 years 
N/A N/A 5.8.D SSDI 5.S.D_ BSD 5.S.D_ 5.S.D_ 
$159,135 $5,000 $o 0) $164,135, 


3 projects il see 1 project 1 ae 0 projects 0 projects 


Test four methods to improve dissemination, implementation, and sustainability of evidence-based interventions, services, and supports in diverse 
community settings by 2013. 


IACC Recommended Budget: $7,000,000 over 5 years 


$2,596,838 $5,460,809 $7,747,912 $5,840,814 $7,210,677 $6,659,367 $5,563,725 $6,938,201 §47/997/802) 
3 projects 10 projects 22 projects 24 projects 32 projects 26 projects 24 projects 16 projects 


Test the efficacy and cost-effectiveness of at least four evidence-based services and supports for people with ASD across the spectrum and of all 
ages living in community settings by 2015. 


IACC Recommended Budget: $16,700,000 over 5 years 


$0 $103,722 $499,995 $771,534 $873,953 $1,623,319 $3,872,523, 
O projects 5 projects O oe 0 Saae 1 project 2 projects 3 projects 4 projects 


Question 5: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


Question 5: Where Can | Turn For Services? 
IACC Strategic Plan Objectives 


2008 2009 2010 2011 2012 2013 2014 


Evaluate new and existing pre-service and in-service training to increase skill levels in service providers, including direct support workers, parents 
and legal guardians, education staff, and public service workers, to benefit the spectrum of people with ASD and to promote interdisciplinary 
practice by 2015. 


IACC Recommended Budget: $8,000,000 over 5 years 


6.3 5.L.C 5.L.C 5.L.C SEG 5.L.C 5.L.C 5.L.C 
$30,000 $132,494 $36,433,257 $6,048,734 $3,724,262 $3,425,120 $2,886,724 $5,363,464 $58,044,055 
1 project 6 projects 83 projects 30 projects 29 projects 29 projects 35 projects 35 projects 


Evaluate at least two strategies or programs to increase the health and safety of people with ASD that simultaneously consider principles of 
self-determination and personal autonomy by 2015. 


IACC Recommended Budget: $2,000,000 over 2 years 


N/A N/A 5.L.D 5.L.D 5.L.D 5.L.D. 5.L.D 5.L.D 
$296,840 $279,999 $54,999 so $255,126 $224,053 $1,111,017 
5 projects 4 projects 3 projects 0 projects 3 projects 2 projects 


Support three studies of dental health issues for people with ASD by 2015. This should include: 
* One study on the cost-benefit of providing comprehensive dental services, including routine, non-emergency medical and surgical dental 
services, denture coverage, and sedation dentistry to adults with ASD as compared to emergency and/or no treatment. 
* One study focusing on the provision of accessible, person-centered, equitable, effective, safe, and efficient dental services to people with ASD. 


* One study evaluating pre-service and in-service training program to increase skill levels in oral health professionals to benefit people with ASD 
and promote interdisciplinary practice. 


IACC Recommended Budget: $2,700,000 over 3 years 


N/A N/A 5.L.E 5.L.E 5.L.E 5.L.E 5.L.E 5.L.E 
$196,457 $443,860 $307,784 $510,972 $496,567 $1,063,214 $3,018,854 
2 projects 3 projects 2 projects 2 projects 4 projects 3 projects 


Not Specific to any objective 


5. Core/ 5. Core/ 5. Core/ 5. Core/ 5. Core/ 5. Core/ 5. Core/ 5. Core/ 
Other Other Other Other Other Other Other Other 
Activities Activities Activities Activities Activities Activities Activities Activities | $57,070,806 
$1,247,714 $2,004,687 $13,436,737 $11,553,704 $9,060,297 $7,250,109 $6,488,878 $6,028,680 
5 projects 8 projects 66 projects 63 projects 62 projects 57 projects 48 projects 34 projects 


Total Funding for Question 5 


Reported $1,685,222 $8,648,050 $64,849,122 $26,118,904 $22,827,101 $20,047,285 $17,616,239 $21,280,931 | $183,052,313 
Funding for 13 projects 36 projects 211 projects 137 projects 138 projects 125 projects 127 projects 97 projects 
Question 5* 


Adjusted $3,874,552 $8,648,051 $64,849,122 $26,118,904 $22,827,101 $20,047,285 $17,616,239 $21,280,931 | $185,241,644 
Funding for 9 projects 36 projects 211 projects 137 projects 138 projects 125 projects 127 projects 97 projects 
Question 57 


Question 5: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


*The “Reported funding” totals reflect the funding and projects coded to this Question of the Strategic Plan as reported in the Portfolio Analysis Report corre- 
sponding to the year indicated at the top of the column. When reading each column vertically, projects and funding may not add up to the reported funding total. 
The projects and funding associated with these reclassified objectives are now reflected under the Question in which they appear in the 2011 Strategic Plan. 


tThe “Adjusted funding” total reflects funding for projects aligned to objectives in the 2011 IACC Strategic Plan (the most recent version in which objectives were 
revised) and incorporates funding for projects that may have been coded differently under previous versions of the Plan. 


Table 9. Multiyear funding table for Question 5. 
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QUESTION 6 


LIFESPAN ISSUES 


ASPIRATIONAL GOAL; ALL PEOPLE WITH ASD WILL HAVE THE OPPORTUNITY TO LEAD 
SELF-DETERMINED LIVES IN THE COMMUNITY OF THEIR CHOICE THROUGH SCHOOL, 
WORK, COMMUNITY PARTICIPATION, MEANINGFUL RELATIONSHIPS, AND ACCESS 
TO NECESSARY AND INDIVIDUALIZED SERVICES AND SUPPORTS. 


RESEARCH FOCUS OF QUESTION 6 


With increasing societal awareness of the needs of people the frequency of its use in project titles. The word cloud 
on the autism spectrum across the lifespan, Question 6 visually portrays the main research themes and topics 
addresses the question “What does the future hold, par- that were funded in Question 6. 

ticularly for adults?” Question 6 encompasses research to 
identify and address issues surrounding transition to adult- 
hood, access to services across the lifespan, and quality 

of life. Some of the research in Question 6 represents 
projects that assess the long-term outcomes (in terms of 


measures such as quality of life, health, independence, and ae 


employment) for people on the autism spectrum, particu- ! : ; 
larly with respect to interventions and services they might aT A NEC | re es | .: A 
have received. Many projects assigned to Question 6 focus eA ' | * . | @ ’ s | oe 


on adolescents transitioning from the education system Ls 7 " , 2 “J | 

to employment, as well as vocational/job skills and social [EALTH Mend My de ee Pee 

skills training for both transitional aged youth and adults. POLI be. % | tA | E | i sit 
cT ~ =k 1 c - 

In an effort to describe the research funded in Question =) | U ) E N | = 

6 in 2014 and 2015, a word cloud was created using U U | ¢ OM ES 


the project titles listed under this question (Figure 56). 


The size of each word within the word cloud indicates ; ; ; ; 
Figure 56. Word cloud representing themes in Question 6 


project titles. 
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ANALYSIS OF 2014-2015 QUESTION 6 PORTFOLIO 


In 2014, research on lifespan issues associated with 
ASD (Question 6) accounted for 2% ($5.5 million) of 
total ASD research funding and included 35 projects 
(2% of all projects). In 2015, Question 6 funding totaled 
$6.1 million (2% of funding) and maintained 37 projects 
(3% of all projects). This Question area has the smallest 
portion of funding and number of projects in both years. 
In 2014, the agencies and organizations with the largest 
stakes in this research are the National Institutes of 
Health, Department of Defense (Army), and Autism 
Speaks. In 2015, the National Institutes of Health and 
Department of Defense continued to lead funding in 
Question 6, but the Department of Education became 
the third largest funder. Question 6 consists of eight 
objectives. Figures 57 & 58 provide a detailed overview 
of each objective’s total funding as well as the number 
of projects assigned to each objective. 


In 2014, six objectives received funding, and one 
objective included an active project with no funding. 
The largest portion of funding for this question went to 
projects that did not fit into any of the specific Question 
6 research objectives and were assigned as Core/Other 
($2.4 million, 44%). Objective 6.L.A followed in funding 
($1.3 million; 24%), which focuses on developing 
community-based interventions that improve quality 

of life for adults with ASD. Also, Question 6 Core/ 
Other and Objective 6.L.A had the largest portions of 
projects; Core/Other had 14 projects and 6.L.A had 9 
projects. The remaining objectives in Question 6 that 
received funding received significantly smaller portions 
of funding. Objectives 6.S.D did not receive funding but 
has been funded in previous years. 


2014 
Question 6 - Lifespan Issues 
Total Funding: $5,456,058 
Number of Projects: 35 
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Figure 57. Question 6 objectives broken down by their funding and project count in 2014. 
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In 2015, five objectives received funding and one portion in funding ($1.4 million; 23%); followed closely 
objective (6.S.B) included an active project with by Objective 6.S.A ($1.3 million; 22%), which supports 
no funding. As in 2014, most projects that were studies assessing quality of life for adults with ASD 
categorized under this question did not fit into any and service delivery systems. Objectives 6.S.D and 

of the specific Question 6 research objectives and 6.L.D did not receive funding but have been funded 
were assigned as Core/Other ($1.8 million, 30%); in previous years. Table 10 lists all the objectives and 
this continued to be the largest number of projects as their progress to date. 


well (11 projects). Objective 6.L.A had the next largest 


2015 
Question 6 - Lifespan Issues 
Total Funding: $6,111,767 
Number of Projects: 37 
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Figure 58. Question 6 objectives broken down by their funding and project count in 2015. 
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QUESTION 6 SUBCATEGORY ANALYSIS 


Because Question 6 had so few assigned projects 

(35 in 2014; 37 in 2015) and because many projects 
encompassed more than one topic, it was difficult to 
formulate and group the research into subcategories in 
the same fashion as was done for the other questions. 


However, this will likely change as the research field 
concerned with ASD across the lifespan grows and 
matures, allowing the development of subcategories in 
the future. 
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PROGRESS MADE ON QUESTION 6 FROM 2008-2015 


Figure 59 shows the trend in Question 6 funding over 2009-2010 and 2014-2015, the overall trend shows 
time using the adjusted funding total in Table 10. The that funding for this question has stayed low and 
adjusted funding reflects funding for projects aligned relatively flat over the eight-year period. The adjusted 
to objectives in the 2071 IACC Strategic Plan that may funding for 2008 and 2009 reflects funding for projects 
have been coded differently under previous versions aligned to objectives in the 2071 IACC Strategic Plan and 
of the plan. Research related to Question 6 received incorporates funding for projects that may have been 
the lowest level of annual funding for every year of coded differently under previous versions of the Plan. 
the eight-year time period. Although there was a Based on the adjusted funding amounts, there was a 
small increase in funding for this question area from slight increase in funding from 2008-2010. 
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Figure 59. Question 6 ASD research funding from 2008-2015. Funding for Question 6 remained low over the eight-year span but recently 
has experienced a slight increase. 
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PROGRESS MADE ON QUESTION 6 OBJECTIVES FROM 2008-2015 


One Question 6 objective reached its recommended 
budget and seven objectives have been partially 

completed since 2008 (Figure 60). Since 2013, one 
objective made enough progress to change its overall QUESTION 6 


OVERALL PROGRESS 


status from partial progress to complete. Objective 
6.L.B, which focuses on studies that assess the impact 
of childhood interventions and services on adult health 


and quality of life, reached its recommended budget. 
Table 10 provides snapshot of progress made on all 
eight of the research objectives within Question 6 over 
the period from 2008-2015. 


Figure 60. Overall status of progress for the eight Question 6 
objectives. 
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Question 6: What Does The Future Hold, Particularly For Adults? 
IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Launch at least two studies to assess and characterize variation in the quality of life for adults on the ASD spectrum as it relates to characteristics 
of the service delivery system (e.g., safety, integrated employment, post-secondary educational opportunities, community inclusion, 
self-determination, relationships, and access to health services and community-based services) and determine best practices by 2012. 

IACC Recommended Budget: $5,000,000 over 3 years 


$60,000 $20,000 $283,837 $542,193 $1,013,156 $1,118,557 $588,335 $1,347,686 $4,973,763. 
1 project 1 project 2 projects 6 projects 10 projects 9 projects 6 projects 8 projects 


Evaluate at least one model, at the State and local level, in which existing programs to assist people with disabilities (e.g., Social Security 
Administration, Rehabilitation Services Administration) meet the needs of transitioning youth and adults with ASD by 2013. 


IACC Recommended Budget: $5,000,000 over 3 years 


N/A 65.8 6.S.B 6.S.B 6.S.B 6.S.B 6.S.B SS 
$700,000 $700,000 $700,000 $o $499,621 $2,599,621 
10) ae 2 projects 2 projects 2 projects O projects 1 project i oe 


Develop one method to identify adults across the ASD spectrum who may not be diagnosed, or are misdiagnosed, to support service linkage, 
better understand prevalence, and track outcomes with consideration of ethical issues (insurance, employment, stigma) by 2015. 


IACC Recommended Budget: $8,400,000 over 5 years 


N/A esc 6.S.C 6.S.C sis) 6.S.C 6.S.C 6.S.C 
$28,000 $28,000 $240,000 $240,000 $240,000 $776,000 
0 ae 1 project 1 project i ee 1 project 1 project 1 project 


Conduct at least one study to measure and improve the quality of lifelong supports being delivered in community settings to adults across the 
spectrum with ASD through provision of specialized training for direct care staff, parents, and legal guardians, including assessment and 
development of ASD-specific training, if necessary, by 2015. 

IACC Recommended Budget: $7500,000 over 5 years 


N/A 6S. 6.S.D. Sen ESD! ad 65.0. 6.5.0] 
$619,163 $619,163 


0 cee 3 projects 2. ee i ee 1 heme 0) Fae 0 Fae 


Develop at least two individualized community-based interventions that improve quality-of-life or health outcomes for the spectrum of adults with 
ASD by 2015. 
IACC Recommended Budget: $12,900,000 over 5 years 


$0 $509,965 $2,285,071 $2,154,170 $616,119 $290,180 $1,312,217 $1,395,480 $8,563,202) 
O projects 2 projects 18 projects 15 projects 11 projects 5 projects 9 projects 9 projects 


Conduct one study that builds on carefully characterized cohorts of children and youth with ASD to determine how interventions, services, and 
supports delivered during childhood impact adult health and quality of life outcomes by 2015. 


IACC Recommended Budget: $5,000,000 over 5 years 


N/A 6.L.B 6.L.B 6.L.B 6.L.B 6.L.B 6.L.B 6.L.B 
$718,290 $1,280,790 $1,348,557 $639,346 $353,910 $179,994 $1,075,704 $5,596,591, 
2 projects 3 projects 4 projects 2 projects 2 projects 2 projects 5 projects 


Question 6: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Year 2008 2009 2010 2011 2012 2013 2014 2015 


Conduct comparative effectiveness research that includes a cost-effectiveness component to examine community-based interventions, services, 
and supports to improve health outcomes and quality of life for adults on the ASD spectrum over age 21 by 2018. Topics should include: 
* Community housing for people with ASD; 


* Successful life transitions for people with ASD, including from post-secondary education to adult services, employment, sibling relationships, 
and day programs; and 


* Meeting the service and support needs of older adults with ASD. 
IACC Recommended Budget: $6,000,000 over 5 years 


N/A 6.L.C 6.L.C 6.L.C 6.L.C 6.L.C 6.L.C 6.L.C 
0) $774,644 SO $o $o $234,684 $255,247 $1,264,575 
O projects 2 projects O projects O projects O projects 1 project 2 projects 


Conduct implementation research to test the results from comparative effectiveness research in real-world settings, including a cost-effectiveness 
component to improve health outcomes and quality of life for adults over 21 on the ASD spectrum by 2023. 


IACC Recommended Budget: $4,000,000 over 5 years 


N/A 6.L.D 6.L.D 6.L.D 6.L.D 6.L.D 6.L.D 6.L.D 
so 0) $75,000 $60,000 $60,000 0) SO $195,000 
O projects O projects 2 projects 3 projects 2 projects 1 project O projects 


Not Specific to any objective 


6. Core/ 6. Core/ 6. Core/ 6. Core/ 6. Core/ 6. Core/ 6. Core/ 6. Core/ 


Other Other Other Other Other Other Other Other 
Activities Activities Activities Activities Activities Activities Activities Activities $7,468,399 
$467,683 $159,444 $671,619 $50,000 $830,556 $1,090,239 $2,401,208 $1,797,650 
2 projects 2 projects 3 projects 3 projects 4 projects 7 projects 14 projects 11 projects 


Total Funding for Question 6 


Question 6: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


*The “Reported funding” totals reflect the funding and projects coded to this Question of the Strategic Plan as reported in the Portfolio Analysis Report corre- 
sponding to the year indicated at the top of the column. When reading each column vertically, projects and funding may not add up to the reported funding 


total. The projects and funding associated with these reclassified objectives are now reflected under the Question in which they appear in the 2011 Strategic Plan. 


tThe “Adjusted funding” total reflects funding for projects aligned to objectives in the 2011 IACC Strategic Plan (the most recent version in which objectives were 
revised) and incorporates funding for projects that may have been coded differently under previous versions of the Plan. 


Table 10. Multiyear funding table for Question 6. 
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QUESTION 7 


INFRASTRUCTURE AND SURVEILLANCE 


ASPIRATIONAL GOAL: DEVELOP AND SUPPORT INFRASTRUCTURE AND SURVEILLANCE 
SYSTEMS THAT ADVANCE THE SPEED, EFFICACY, AND DISSEMINATION OF ASD 
RESEARCH. 


RESEARCH FOCUS OF QUESTION 7 


Question 7 (“What other infrastructure and surveillance aS FA R Re INICA s 
needs must be met?”) covers the topics of research sti M E R NG ave 
infrastructure, data sharing, workforce development, 

ASD surveillance, and communication/dissemination of 
research findings and evidence-based practices. With 
16 objectives, Question 7 has the greatest number of 
objectives of all seven questions in the Strategic Plan. 


A word cloud was made using the project titles listed 
under this question to describe the research funded in 
Question 7 in 2014 and 2015 (Figure 61). The size of 
each word within the word cloud indicates the frequen- 


cy of its use in project titles. The word cloud visually 
portrays the main research themes and topics that were 


funded in Question 7. Figure 61. Word cloud representing themes in Question 7 proj- 
ect titles. 
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ANALYSIS OF 2014-2015 QUESTION 7 PORTFOLIO 


Projects assigned to Question 7 comprised 14% ($43.6 
million) of the total ASD research supported in 2014 
and consisted of 145 projects, which was 10% of the 
total number of projects. In 2015, funding for Question 
7 consisted of 16% ($53.3 million) of the overall ASD 
funding and totaled 131 projects (10% of all projects). 
In 2014 and 2015, the National Institutes of Health 


and Simons Foundation funded nearly three-quarters 
of research in Question 7. There are 16 objectives that 
fall under the Question 7 research area. Figures 62 & 
63 provide a detailed overview of each objective’s total 
funding as well as the number of projects assigned to 


each objective. 


2014 
Question 7 - Infrastructure & Surveillance 
Total Funding: $43,570,016 
Number of Projects: 146 
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Figure 62. Question 7 objectives broken down by their funding and project count in 2014. 
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In 2014, ten objectives received funding and six 
objectives did not have any active projects or funding. 
The largest portion of funding categorized under 
Question 7 did not fit into any of the specific research 
objectives and was assigned as Core/Other ($15.4 
million, 35%). Of the 16 Question 7 objectives, 
programs enhancing the research workforce and 
developing interdisciplinary training (7.K) received the 
largest amount of funding ($8.6 million, 20%) and 
greatest portion of projects (45 projects). Objective 
7.N followed with $5.8 million (13%) in funding and 37 
projects; this objective funds the expansion of clinical 
research sites collecting and coordinating standardized 
and comprehensive diagnostic, biological, and medical 
data. Although Objective 7.G was not funded in 2014, 
it was already considered completed due to activity 

in previous years. Objective 7.E, which did not receive 
funding in 2014 to support the development of a virtual 
toolbox for researchers to disseminate findings, has 
received funding in previous years and is considered 
complete. Objectives 7.A, 7.B, 7.F, and 7.M also did not 
receive any funding in 2014. Objective 7.B has received 
funding in previous years and is considered partially 
completed. However, objectives 7.A, 7.F, and 7.M 

have never received funding, which may be due to the 


wording or specificity of the goal (e.g., the “Promising 


Practices” papers program mentioned in objective 7.M 
was piloted by Centers for Medicare & Medicaid prior 
to the launch of the Strategic Plan in 2009, but the 


program was not continued). 


In 2015, the funding patterns were comparable to 
previous years. The majority of Question 7 funding 
went towards Core/Other ($18.8 million, 35%). The 
second largest funding amount went towards Objective 
7.K, which supports enhancing the research workforce 
and developing interdisciplinary training ($11.4 million, 
21%); it also had the largest number of projects (37 
projects). Objective 7.1 followed with $4.9 million (9%) 
in funding; this objective supports conducting analyses 
evaluating prevalence using existing ADDM Network 
sites. As in 2014, Objective 7.G did not receive funding 
in 2015, although it was already considered completed 
due to activity in previous years. Again, Objective 7.B 
did not receive funding but has received funding in 
previous years. After seven years of no funding activity, 
Objective 7.A, which assesses linking databases to track 
involvement of people with ASD in health, education, 
and social services, received funding for one project 

in 2015. However, 7.F, and 7.M continued to have no 
funding or activity through 2015. Table 11 lists all the 


objectives and their progress to date. 
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2015 


Question 7 - Infrastructure & Surveillance 
Total Funding: $53,301,448 
Number of Projects: 132 
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Figure 63. Question 7 objectives broken down by their funding and project count in 2015. 
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QUESTION 7 SUBCATEGORY ANALYSIS 


The six subcategories in Question 7 reflect the broad 
array of ASD research infrastructure needs that have 
been identified by the IACC: Biobanks; Data tools; 
Research infrastructure; Research recruitment and 
clinical care; Research workforce development; and 


Surveillance and prevalence studies (Figures 64 & 65). 


In Question 7, the subcategories encompass a diverse 
set of project types, with funding distributed relatively 
evenly across them. In 2014 and 2015, Research 
infrastructure received the largest portion of funding 
(32% in 2014; 37% in 2015). Data tools, such as 
National Database for Autism Research (NDAR) and 
the Autism Genetics Resource Exchange (AGRE), 
experienced an increase in funding and encompassed 
25% ($11.3 million) of Question 7 funding in 2014; it 


continued to have a significant portion of funding in 
2015 with 16% ($8.7 million) of funding. Research 
workforce development, which supports conferences 
and training for autism researchers, accounted for 21% 
($9 million) of funding in 2014 and 22% ($11.8 million) 
of funding in 2015. Surveillance and prevalence studies, 
such as studies under the ADDM Network, had 11% of 
funding ($4.7 million) in 2014 and 12% ($6.5 million) 

in 2015. Research recruitment and clinical care, which 
helps increase participation in research studies and 
conduct medical evaluations of participants, received 
7% (£3.0 million) in 2014 and 8% ($4.2 million) in 
2015. Biobanks received the smallest portion of funding 
both years, 4% ($1.8 million) in 2014 and 5% ($2.4 
million) in 2015. 
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2014 
QUESTION 7: INFRASTRUCTURE & SURVEILLANCE 
Funding by Subcategory 


Biobanks 
$1,812,755 


Surveillance and 4% 
prevalence studies 7 projects 
$4,693,158 
11% 


21 projects Data tools 
4 $11,258,724 

25% 
14 projects 


Research workforce 
development 
$8,984,088 
21% 

47 projects 


Research recruitment 


and clinical care Research 
$2,967,985 Infrastructure 


7% $13,853,307 


36 projects 32% 
21 projects 


Figure 64. Question 7 funding by subcategory in 2014. 
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2015 
QUESTION 7: INFRASTRUCTURE & SURVEILLANCE 
Funding by Subcategory 


Biobanks 
$2,404,633 


Surveillance and 5% 
prevalence studies 8 projects 
$6,526,923 
12% Data tools 


21 projects $8,658,163 
> 16% 
15 projects 


Research workforce 
development 
$11,817,522 
22% 

38 projects 


Research 
Research recruitment Infrastructure 
and clinical care $19,687,726 
$4,206,481 37% 
8% 25 projects 
25 projects 


Figure 65. Question 7 funding by subcategory in 2015. 
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PROGRESS MADE ON QUESTION 7 FROM 2008-2015 


Figure 66 shows the trend in Question 7 funding over 

the eight-year span of 2008-2015 using the adjusted 
funding totals from Table 11. The adjusted funding reflects 
funding for projects aligned to objectives in the 2071 IACC 
Strategic Plan that may have been coded differently under 
previous versions of the plan. Research falling within this 
question area experienced a rapid increase in funding 
from 2008-2010. However, after 2010 funding levels for 


these infrastructure and surveillance projects leveled off 
to a flat, moderate level from 2010-2014. The year 2015 
noticed a slight spike in funding for Question 7 research 
projects. The adjusted funding reflects funding for projects 
aligned to objectives in the 2071 IACC Strategic Plan and 
accounts for funding of projects that may have been coded 
differently under previous versions of the Plan. 


Question 7: 2008-2015 ASD Research Funding 


Question 1 - Screening and Question 4 - Treatments and Question 6 - Lifespan Issues 


Diagnosis 


Question 2 - Biology Question 5 - Services 


Interventions 
W Question 7 - Infrastructure and 
Surveillance 


Question 3 - Risk Factors Question 5 - Estimated Services 


$120,000,000 


$100,000,000 


$80,000,000 


$60,000,000 


$40,000,000 


$20,000,000 


2009 


2011 


2012 


Fiscal Year 


Figure 66. Question 7 ASD research funding from 2008-2015. Following an initial increase from 2008-2010, funding for Question 7 


remained primarily flat from 2010-2015. 
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PROGRESS MADE ON QUESTION 7 OBJECTIVES FROM 2008-2015 


An assessment of total progress since 2008 indicates 
that ten Question 7 objectives were considered 
completed, four objectives saw partial progress toward 
their overall recommended budgeted goals, and two QUESTION 7 
objectives - Objectives 7.F (replication studies) and 7.M OVERALL PROGRESS 
(promising practices papers about successful services 
delivery strategies) - have experienced no progress 
as of 2015 (Figure 67). The Committee felt uncertain 
of whether the objective 7.F was feasible, and of 
whether or not 7.M had been replaced by other modes Figure 67. Overall status of progress for the 16 Question 7 objectives. 


of dissemination. Objective 7.A (to support a needs 


assessment toward linkage of administrative databases) 
had not experienced any funding or activity in prior 
years, but the amount of funding it received in 2015 

was enough for it to meet its recommended budget. 
Outside of Objective 7.A., the Question 7 objectives did 
not experience enough progress in funding to change 
the overall status of any of the objectives from what 
was reported in 2013. Table 11 provides a snapshot 

of progress made on all 16 of the research objectives 
within Question 7 over the period from 2008-2015. 
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Question 7: What Other Infrastructure And Surveillance Needs 
Must Be Met? 


IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Conduct a needs assessment to determine how to merge or link administrative and/or surveillance databases that allow for tracking the 
involvement of people living with ASD in health care, education, and social services by 2009. 


IACC Recommended Budget: $520,000 over 1 year 


So se) so So so so SO $668,316 
O projects O projects O projects O projects O projects O projects 0 projects 1 project 


Conduct an annual "State of the States" assessment of existing State programs and supports for people and families living with ASD by 2011. 
IACC Recommended Budget: $300,000 each year 


$311,670 $7,061 $197,128 $88,154 Se) $13,495 so Se) 
6 projects 1 project 1 project 1 project 1 project 1 project O projects O projects 


Develop and have available to the research community means by which to merge or link databases that allow for tracking the involvement of people 
in ASD research by 2010. 


IACC Recommended Budget: $1,300,000 over 2 years 


$6,767,808 $1,665,180 $2,785,368 $1,387,146 $985,158 $1,177,741 $1,244,603 $3,921,510 
4 projects 2 projects 5 projects 7 projects 6 projects 5 projects 5 projects 8 projects 


Establish and maintain an international network of biobanks for the collection of brain tissue, fibroblasts for pluripotent stem cells, and other tissue 
or biological material, by acquisition sites that use standardized protocols for phenotyping, collection, and regulated distribution of limited samples 
by 2011. 

* This includes support for post-processing of tissue, such as genotyping, RNA expression profiling, and MRI. 

* Protocols should be put into place to expand the capacities of ongoing large-scale children's studies to collect and store additional biomaterials, 
including newborn bloodspots, promoting detection of biological signatures. 

* Support should also be provided to develop an international web-based digital brain atlas that would provide high-resolution 3-D images and 
quantitative anatomical data from tissue of patients with ASD and disease controls across the lifespan, which could serve as an online resource 
for quantitative morphological studies, by 2014. 

IACC Recommended Budget: $82,700,000 over 5 years 


$5,018,579 $436,815 $7,814,918 $8,531,425 $2,950,550 $3,369,545 $1,812,755 $2,404,633 
1 project & 2 projects 6 projects 6 projects 5 projects 8 projects 7 projects 8 projects 
1 project 


Begin development of a web-based toolbox to assist researchers in effectively and responsibly disseminating their findings to the community, 
including people with ASD, their families, and health practitioners by 2011. 
IACC Recommended Budget: $400,000 over 2 years 


N/A TE TE TE 7E TE TE 1E 


$330,663 $390,134 $533,354 $o $O So $62,500 
2 projects 1 project 1 project 1 project O projects O projects 1 project 


Create funding mechanisms that encourage rapid replication studies of novel or critical findings by 2011. 
No recommended budget assigned by the IACC 


N/A 7F 7 1F aE aE TE EF 
Se) so $o Se) so $o Se) 
O projects O projects 0 projects O projects O projects O projects O projects 


Question 7: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 
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Question 7: What Other Infrastructure And Surveillance Needs 
(gy Must Be Met? 


IACC Strategic Plan Objectives 


Year 2008 2009 2010 2011 2012 2013 2014 


Develop a web-based tool that provides population estimates of ASD prevalence for States based on the most recent prevalence range and average 
identified by the ADDM Network by 2012. (This objective can be considered completed - CDC's Environmental Tracking tool) 


IACC Recommended Budget: $200,000 over 2 years 
*This objective was completed in 2012 


N/A 7G 7.G 1G 7.G* 7.G* 7.G* 7.G* 
0) Ne) 0) 0) 0) 0) 0) $0 
O projects 0 projects O projects O projects O projects O projects O projects 


Create mechanisms to specifically support the contribution of data from 90% of newly initiated projects to the National Database for Autism 
Research (NDAR), and link NDAR with other existing data resources by 2012. 


IACC Recommended Budget: $6,800,000 over 2 years 


N/A 7H 7H 7H 7H 7H 7H 7H 
$1,932,996 $2,453,253 $1,517,596 $3,679,808 $1,026,179 $5,448,890 $4,343,675 $20,402)397 
2 projects 3 projects 1 project 5 projects 3 projects 2 projects 1 project 


Supplement existing ADDM Network sites to use population-based surveillance data to conduct at least five hypothesis-driven analyses evaluating 
factors that may contribute to changes in ASD prevalence by 2012. 


IACC Recommended Budget: $660,000 over 2 years 


N/A mW mW a a a a mW 
$6,715,815 $6,137,128 $4,928,453 $6,028,878 $5,747,286 $4,113,033 $4,903,557  §39)378)447) 
15 projects 13 projects 13 projects 13 projects 13 projects 13 projects 11 projects 


Develop the personnel and technical infrastructure to assist States, territories, and other countries that request assistance describing and 
investigating potential changes in the prevalence of ASD and other developmental disabilities by 2013. 
IACC Recommended Budget: $1,650,000 over 3 years 


N/A 7 7 Al 1 a 1 
$494,449 $170,490 $545,414 $159,610 $151,545 $123,217 $121,537 $1,766,262 
11 projects 4 projects 6 projects 4 projects 2 projects 2 projects 1 project 


Encourage programs and funding mechanisms that expand the research workforce, enhance interdisciplinary research training, and recruit ear- 
ly-career scientists into the ASD field by 2013. 
IACC Recommended Budget: $5,000,000 over 3 years 


N/A 7K 7K 7K 7K 7K 7K 7K 
$2,527,472 $7,358,427 $4,813,286 $10,003,091 — $9,560,821 $8,566,735 $11,432,489 §54)262)321) 
7 projects 34 projects 27 projects 25 projects 31 projects 45 projects 37 projects 


Expand the number of ADDM sites in order to conduct ASD surveillance in children and adults; conduct complementary direct screening to inform 
completeness of ongoing surveillance; and expand efforts to include autism subtypes by 2015. 
IACC Recommended Budget: $16,200,000 over 5 years 


N/A peu TL 7 TL TL mL TL 
$699,304 $1,429,602 $705,552 $847,002 $874,638 $506,669 $1,500,000 $9,039,827 
2 projects 8 projects 6 projects 6 projects 6 projects 6 projects 8 projects 


Question 7: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


Question 7: What Other Infrastructure And Surveillance Needs 
Must Be Met? 


IACC Strategic Plan Objectives 


2008 2009 2010 2011 2012 2013 2014 


Support 10 "Promising Practices" papers that describe innovative and successful services and supports being implemented in communities that 
benefit the full spectrum of people with ASD, which can be replicated in other communities, by 2015. 
IACC Recommended Budget: $75,000 over 5 years 


N/A 7M 7M 7M 7M 7M 7M 7M 
So so so so so So so 
O projects O projects O projects O projects O projects O projects O projects 


Enhance networks of clinical research sites offering clinical care in real-world settings that can collect and coordinate standardized and 
comprehensive diagnostic, biological (e.g., DNA, plasma, fibroblasts, urine), medical, and treatment history data that would provide a platform 
for conducting comparative effectiveness research and clinical trials of novel autism treatments by 2012. 


IACC Recommended Budget: $1,850,000 over 1 year 


N/A N/A 7N- 7.N 7.N- 7.N- 7.N 7N- 
$6,662,790 $7,419,887 $5,270,828 $7,616,296 $5,826,353 $4,641,459 
3 projects 22 projects 22 projects 23 projects 37 projects 25 projects 


Create an information resource for ASD researchers (e.g., PhenX Project ) to share information to facilitate data sharing and standardization of 
methods across projects by 2013. 
* This includes common protocols, instruments, designs, and other procedural documents and should include updates on new technology and 
links to information on how to acquire and utilize technology in development. 
* This can serve as a bidirectional information reference, with autism research driving the development of new resources and technologies, 
including new model systems, screening tools, and analytic techniques. 
IACC Recommended Budget: $2,000,000 over 2 years 


N/A N/A 7.0 re 7.0. 0) 7.0, 7.0 


$605,338 $1,070,941 $728,000 $728,000 $127,575 $75,908 
3 projects 3 projects 1 project 1 project 2 projects 2 projects 


Provide resources to centers or facilities that develop promising vertebrate and invertebrate model systems, and make these models more easily 
available or expand the utility of current model systems, and support new approaches to develop high-throughput screening technologies to 
evaluate the validity of model systems by 2013. 


IACC Recommended Budget: $1,100,000 over 2 years 


N/A N/A TP ma 7P GE) P| 
$1,588,780 so 0) $125,000 $394,372 $434,372 
1 project 0 projects O projects 1 project 2 projects 4 projects 


Question 7: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


Year 2008 2009 


Not Specific to any objective 


N/A 7. Core/ 
Other 
Activities 
$1,000,000 
2 projects 


Total Funding for Question 7 


Reported $15,809,755 
Funding for 46 projects 
Question 7* 


Adjusted $12,098,057 $15,809,755 
Funding for 12 projects A6 projects 
Question 7+ 
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2010 


7. Core/ 
Other 
Activities 
$13,253,709 
26 projects 


$50,847,065 
108 projects 


$50,847,065 
108 projects 


2011 


7. Core/ 
Other 
Activities 
$12,314,084 
18 projects 


$43,855,291 
111 projects 


$43,855,291 
111 projects 


2012 


7. Core/ 
Other 
Activities 
$16,863,272 
23 projects 


$47,516,197 
112 projects 


$47,516,197 
112 projects 


Question 7: Multiyear Funding Table, see Appendix C for a color-coding key and further details. 


2013 


7. Core/ 
Other 
Activities 
$13,732,127 
23 projects 


$43,022,248 
117 projects 


$43,022,248 
117 projects 


2014 


7. Core/ 
Other 
Activities 
$15,405,816 
25 projects 


$43,570,016 
146 projects 


$43,570,016 
146 projects 


7. Core/ 
Other 
Activities 
$18,791,492 
25 projects 


$53,301,448 
132 projects 


$53,301,448 
132 projects 


$91,217,896 


$302,161,197 


$314,259,254 


*The “Reported funding” totals reflect the funding and projects coded to this Question of the Strategic Plan as reported in the Portfolio Analysis Report correspond- 
ing to the year indicated at the top of the column. When reading each column vertically, projects and funding may not add up to the reported funding total. The 
projects and funding associated with these reclassified objectives are now reflected under the Question in which they appear in the 2011 Strategic Plan. 


tThe “Adjusted funding” total reflects funding for projects aligned to objectives in the 2011 IACC Strategic Plan (the most recent version in which objectives were 
revised) and incorporates funding for projects that may have been coded differently under previous versions of the Plan. 


Table 11. Multiyear funding table for Question 7. 
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SUMMARY AND CONCLUSION 


The 2014-2015 IACC ASD Research Portfolio Analysis Re- 
port represents the eighth year of data collected and the 
sixth comprehensive report of U.S. ASD research fund- 
ing across both the Federal and private sectors; it will 
also be the last analysis to measure research progress 
against the objectives from the 2017 IACC Strategic Plan. 
Future portfolio analyses will monitor new objectives 
created in the 2016-2017 IACC Strategic Plan. For this 
analysis on the 78 objectives from the 2077 [ACC Strate- 
gic Plan, data were collected from 18 Federal and private 
funders. The diverse missions of the different funders 
are reflected in the ASD research portfolio across the 
seven questions of the Strategic Plan. In 2015, federal 
agencies continued to fund four-fifths of ASD research 
while private organizations contributed nearly 20% 

of funding. Among the participating funders, National 
Institutes of Health continued to contribute the largest 
amount of Federal funding toward autism research, and 


the Simons Foundation was the largest private funder. 


Overall, funding for ASD research among both Federal 
and private funders totaled $309.9 million and spanned 
1,441 projects in 2014 and reached $342.6 million 
covering 1,410 projects in 2015. With eight years of 

ASD research funding data available, it was possible to 
continue analyzing funding trends, enabling meaningful 
observations about the long-term progress of the field of 
ASD research over the period from 2008-2015. Over the 


eight years, autism research showed a general upward 


trend in funding, increasing by 54% since 2008. 


One of the key aims of the Portfolio Analysis Report is to 
evaluate the progress made in addressing the research 
priorities as outlined in the Strategic Plan objectives. In 
2015, significant progress was made toward completing 
the objectives in the 2071 Strategic Plan, with 97% (76 
objectives) of the 78 objectives either partially or fully 
completed. Considering the period from 2008-2015, 
only 3% (2 objectives) of the 2011 Strategic Plan objec- 
tives were not active at any point across this eight-year 
window. This indicates that the vast majority of priority 
areas identified in the Strategic Plan objectives were 
deemed by Federal and private research funders to be 
worthy of investment and were implemented either par- 
tially or fully. While broad implementation efforts across 
most of the Strategic Plan objectives demonstrated com- 
mitment of Federal and private funders to pursuing the 
research areas prioritized by the Committee, many areas 
of partial funding still left significant gaps that were not 
filled over this period. Further attention and additional 
funding may be needed in the future to stimulate and 
develop more robust research efforts in those areas. 
The Committee has taken these gaps into consideration 
in the development of the forthcoming 2016-2017 IACC 
Strategic Plan. 
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In addition to analysis of progress made on completing 
the specific research objectives outlined in the Strategic 
Plan, the subcategory classification system, introduced 
in the 2070 Portfolio Analysis, continues to provide an 
alternative perspective on the content of the autism 
research portfolio. Even with future changes in Strate- 
gic Plan objectives, the subcategory analysis will allow 
tracking of growth and change in general research areas 
over time, including the emergence of new fields that 


attract investment from research funders. 


As in the 2013 IACC ASD Portfolio Analysis Report, ad- 
ditional analyses on the geographical distribution of 
autism research funding, investments in long-term 
(ongoing) research compared to newly funded projects, 
and the types of research funded by different agencies 
and organizations were included in the portfolio analysis 
to provide more detailed information for the Committee 
and community stakeholders on the autism research 


landscape. 


This annual [ACC ASD Research Portfolio Analysis Report 
assists the Committee with carrying out its charge to 
monitor autism activities and to inform the process of 
updating the IACC Strategic Plan for ASD Research. While 
this is the last portfolio analysis using the Strategic Plan 
objectives developed in 2011, in the next [ACC Strate- 

gic Plan (2016-2017), the Committee will put forward 
objectives and budget recommendations to encourage 
funders to direct investment toward a new set of re- 
search priorities that reflect the most pressing needs of 
the autism community and incite greater attention to the 
needed autism research areas. Future portfolio analyses 
using the 2016-2017 IACC Strategic Plan’s new objectives 
will continue to serve as a resource for the Committee, 
funders, and the broader ASD community to identify and 
address knowledge gaps, recognize emerging trends and 
new opportunities, and guide future research priorities 
to better meet the needs of families and individuals 
affected by ASD. 
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APPENDIX A 


Federal Agency and Private Organization Mission Statements 


FEDERAL AGENCIES - DEPARTMENT OF HEALTH AND 
HUMAN SERVICES (HHS) 


Administration for Community Living (ACL) 

Formed in 2012, ACL serves as the Federal agency 
responsible for increasing access to community 
supports, while focusing attention and resources 

on the unique needs of older Americans and people 
with disabilities across the lifespan. ACL funds the 
AutismNOW web resource, which provides information 
for the ASD community on topics including detection, 
intervention, education, transition from high school into 
early adulthood, employment, advocacy, community 


inclusion, aging issues, and public policy. 


Agency for Healthcare Research and Quality (AHRQ) 
The mission of AHRQ is to improve the quality, safety, 
efficiency, and effectiveness of health care for all 
Americans. Their portfolio includes projects to evaluate 
the comparative effectiveness of autism interventions 
and to conduct systematic reviews of the literature 

on topics such as autism screening and autism 
interventions, with the goal of evaluating the strength 
of the evidence supporting practices and identifying 
gaps in research. AHRQ also funds projects aimed 

at disseminating information about best practices 

and other findings from their reviews to researchers, 
practitioners, the patient community, and other 
stakeholders. 


Centers for Disease Control and Prevention (CDC) 
The mission of CDC is to create the expertise, 
information, and tools that people and communities 
need to protect their health. This is achieved through 


health promotion, prevention of disease, injury and 


disability, and preparedness for new health threats. 

CDC's autism research portfolio includes projects to 
collect data on ASD prevalence and risk factors, and 
projects to improve awareness, early detection, and 


intervention. 


Health Resources and Services Administration 
(HRSA) 

HRSA is the primary Federal agency for improving 
access to health care services for people who are 
uninsured, isolated, or medically vulnerable. The 
Maternal and Child Health Bureau (MCHB) supports 
autism-related programs through its Combating 
Autism Act Initiative (CAAI), including projects to 
increase awareness, reduce barriers to screening and 
diagnosis, promote the development of guidelines 

for evidence-based practices, and train health care 
professionals to provide screening as well as diagnostic 
and early, evidence-based intervention. Flagship 
programs include the Autism Intervention Research 
Networks (AIR-B and AIR-P), the Developmental 
Behavioral Pediatrics Research Network (DBPNet), and 
the Leadership Education in Neurodevelopmental and 
Related Disabilities (LEND) program. 


National Institutes of Health (NIH) 

The mission of NIH is to seek fundamental knowledge 
about the nature and behavior of living systems and 
the application of that knowledge to enhance health, 
lengthen life, and reduce illness and disability. The 
NIH supports a broad range of research on ASD, 
including projects on the basic neuroscience of ASD, 
risk factors, diagnosis, intervention, and services 


research. One of the flagship autism programs funded 
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by NIH, the Autism Centers of Excellence (ACE), is a 
collection of research centers and networks across the 
country that conduct research on ASD. NIH also funds 
interdisciplinary data repositories such as the National 
Database for Autism Research (NDAR) to facilitate 
the sharing of autism research data among scientists 


worldwide. 


FEDERAL AGENCIES - OTHER 


Department of Defense (DoD) 

The Department of Defense (DoD) is charged with 
coordinating and supervising all agencies and functions 
of the government concerned directly with national 
security and the United States Armed Forces. Within 
the DoD's Defense Health Research Program, the 
Congressionally Directed Medical Research Program's 
Autism Research Program (ARP) was established 

in 2007, with the mission to improve the lives of 
individuals with ASD by promoting innovative research 
that advances the understanding of ASD and leads to 
improved outcomes for those with ASD. The projects 
that the ARP funds span the scope of the IACC. 


The U.S. Air Force (DOD-AF) also funds research on 
ASD, and is developing a multidisciplinary autism 
research and services program for military families, 
part of which involves the creation of a comprehensive 
registry to provide higher quality data for autism clinical 


and genetics research. 


Department of Education (ED) 

The mission of the U.S. Department of Education 

is to promote student achievement by fostering 
educational excellence and ensuring equal access. The 
department funds a portfolio of ASD-related projects 
relating to development and delivery of educational 


interventions and services, particularly for children and 


transition-aged youth. A large portion of ED’s funding 
goes towards developing practitioner training as well as 


investment in training researchers. 


Environmental Protection Agency (EPA) 

The mission of the U.S. EPA is to protect human 

health and the environment. EPA co-funds the Center 
for Children's Environmental Health (CCEH) at the 
University of California at Davis with the National 
Institute of Environmental Health Sciences (NIEHS)/ 
NIH, which conducts research into how environmental 
exposure to toxins might interact with a person's genes 
and immune system to influence the risk and severity 
of ASD. 


National Science Foundation (NSF) 

NSF is an independent Federal agency, formed by 
Congress to promote the progress of science and to 
advance the national health, prosperity, and welfare. 
NSF funds basic research in biology, mathematics, 
computer science, and the social sciences as well as 
technology development, but it does not focus on 
health or disease-related research. Although NSF does 
not have a program focused on ASD, it funds several 
projects that involve basic science or technologies with 
the potential to be applied to ASD in the future. NSF 

is a leading funder of projects involving technological 
interventions and supports, including robotics and 
virtual reality technologies that could be used to 
enhance daily living skills and activities of individuals 
with disabilities. 


PRIVATE ORGANIZATIONS 


Autism Research Institute (ARI) 
ARI's mission is to meet the needs of the global autism 
community through research, networking, education, 


and support for families and people of all ages on the 
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autism spectrum. ARI is dedicated to developing a 
standard of care for individuals with autism spectrum 
disorders and their families, and funds a range of work 
with a particular emphasis on investigation of the 
biological underpinnings of autism, including immune 


and metabolic pathways. 


Autism Science Foundation (ASF) 

ASF's mission is to support autism research by 
providing funding and other assistance to scientists and 
organizations conducting, facilitating, publicizing, and 
disseminating autism research. The organization also 
provides information about autism to the general public 
and serves to increase awareness of autism spectrum 
disorders and the needs of individuals and families 
affected by autism. ASF funds pre- and postdoctoral 
trainees to conduct basic and clinical research relevant 
to ASD, including studies focused on a wide range of 
topics such as identification of biomarkers, molecular 
and cellular mechanisms, genetic and environmental 


risk factors, treatments, and service delivery. 


Autism Speaks (AS) 

AS is the world's largest autism science and advocacy 
organization, dedicated to funding research into the 
causes, prevention, treatments, and a cure for autism; 
increasing awareness of autism spectrum disorders; 
and advocating for the needs of individuals with 
autism and their families. AS funds a broad profile of 
ASD research ranging from basic neuroscience and 
the molecular causes of autism to implementation 
and testing of interventions for those diagnosed with 
autism. Autism Speaks supports the Autism Treatment 
Network, a collaboration of 14 specialty centers 
dedicated to providing families with state-of-the-art, 
multidisciplinary healthcare for children and teens 


affected by autism. 


Brain and Behavior Research Foundation (BBRF) 
BBRF funds basic neuroscience research to elucidate 
the molecular mechanisms underlying brain disorders 
and conditions. BBRF’s autism research portfolio 
primarily includes studies on the genetics and 


molecular mechanisms underlying autism. 


Center for Autism and Related Disorders (CARD) 
CARD is one of the world's largest organizations using 
applied behavior analysis (ABA) in the treatment of 
ASD, and other related disorders. CARD's research 
portfolio is centered around developing new 
behavioral interventions, assessing existing behavioral 
interventions, and developing and implementing 
training/intervention programs for individuals on the 


autism spectrum from birth to age 21. 


Organization for Autism Research (OAR) 

The mission of OAR is to support research that directly 
impacts the day-to-day quality of life of those with 
ASD. This includes research to inform and improve 
education, communication, self-care, social skills, 
employment, behavior, and adult and community living. 
In this context, it extends to issues related to family 
support, the efficacy of service delivery systems, and 


demographic analyses of the autism community. 


New England Center for Children (NECC) 

The New England Center for Children is a private, 
nonprofit autism research and education center 
dedicated to transforming the lives of children with 
autism worldwide through education, research, and 
technology. NECC strives to be a global leader in the 
provision of effective, evidence-based educational 
services for the millions of under-served children with 


autism and their families. 
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Patient-Centered Outcomes Research Institute Simons Foundation (SF)/Simons Foundation Autism 
(PCORI) Research Initiative (SFARI) 

PCORI helps people make informed healthcare The mission of SF is to advance the frontiers of research 
decisions and improves healthcare delivery and in mathematics and the basic sciences. SF's single 
outcomes by producing and promoting high-integrity, largest initiative is the Simons Foundation Autism 
evidence-based information that comes from research Research Initiative (SFARI), which seeks to improve the 
guided by patients, caregivers, and the broader diagnosis and treatment of ASD by funding, catalyzing, 
healthcare community. and driving innovative research of the greatest quality 


and relevance. The SF ASD portfolio includes research 
on genetic and cellular factors underlying autism, 
identification of genetic and environmental risk factors, 


and development of potential treatments. 
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ASD-Related Research Projects not included in the [ACC Portfolio Analysis 


This section contains lists of projects that are not specifically focused on autism, but may be helpful in understanding 


the broader landscape of ongoing research on disabilities and other topics that may be relevant to autism. 


FUNDER PRINCIPAL PROJECT TITLE WEBLINK/ PROJECT 
INVESTIGATOR(S) DESCRIPTION 


NECC Chata Dickson 
Jackie MacDonald 
Kelly McConnell 
NECC Chata Dickson 
Kim Walter 
ACL Thomas Keating, PhD 
ACL Sandra M. Magajfia, PhD 
Tamar Heller, PhD 
Joe Caldwell, PhD 
ACL Daniel K. Davies 


Evaluating the performance of 
typically developing children on the 
New England Center for Children's 
Core Skills Assessment 


Effects of task difficulty on 
behavioral resurgence 


MyLife: Development of a Cloud- 
Based Transition ePortfolio for 
Individuals with Cognitive Disabilities 


Rehabilitation Research and Training 
Center (RRTC) on Family Support 


Mobile Connect: A Cloud-Based, 
Universally Designed Text 
Messaging and Email Program to 
Facilitate Social Connectedness and 
Community Inclusion for Individuals 
with Intellectual Disabilities 


The purpose of this study was 

to evaluate the performance of 
typically developing children on the 
NECC Core Skills Assessment (CSA). 
These results will provide a normative 
reference to those looking to teach 
skills to young children diagnosed 
with autism. 


In this translational study of effects 
of task difficulty on resurgence, 

we evaluated rate of responding 
following reinforcement and 
extinction of two different responses. 
This study will be replicated with 
individuals with autism serving as 
participants. 


http://www.naric. 
com/?q=ProgramDatabase 


http://www.naric. 
com/?q=ProgramDatabase 


http://www.naric. 
com/?q=ProgramDatabase 
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FUNDER PRINCIPAL PROJECT TITLE WEBLINK/ PROJECT DESCRIPTION 
INVESTIGATOR(S) 


HRSA Stephen Sulkes Leadership Education in https://mchdata.hrsa.govdgisreports/ 
Neurodevelopmental and AbstractAbstractDetailsaspx?cbAbstract- 
Related Disabilities (LEND) Summary=73MC00029 2013 NonRe- 
search _4&tbKeyword=atism&rbKey- 
word=Exact&rblimePeriod=O0&tFrom- 
Date=01/01/2013&tbI Date=12/31/2013&ddl- 
ResultsBy=ProjectTitle&rbSortedBy=ASC 
NIH Didier Hodzic Nuclear Dynamics in Retinal https://projectreporter.nih.gov/project 
Development Homeostasis info_description.cfm?aid=8826128 &ic- 
de=29944362&ddparam=&ddvalue=&ddsub- 
=&cr=1&csb=default&cs=ASC 
NIH David Cobrinik Modeling Optic Nerve https://projectreporter.nih.gov/project 
Hypoplasia with Patient iPSC- —info_description.cfm?aid=8874012&ic- 
Derived Retinal Ganglion Cells de=29944424&ddparam=&ddvalue=&ddsub- 
=&cr=1&csb=default&cs=ASC 
NIH Martina Brueckner Genetics and Genomics https://projectreporter.nih.gov/project_info 
of Congenital Heart description.cfm?aid=8952979 
Diseases and Associated 
Neurodevelopmental 
Abnormalities 
NIH Jane W. Newburger The Genomic Basis of http://projectreporter.nih.gov/project_info 
Congenital Heart Disease description.cfm?aid=8952616 
and Neurodevelopmental 
Outcomes 
NIH Deepak Srivastava Genetics of Hypoplastic Left http://projectreporter.nih.gov/project_info 
Heart Syndrome description.cfm?aid=8952652 
NIH Martin Tristani- Bridging the Gap Between http://projectreporter.nih.gov/project_info 
Firouzi Genomics and Clinical description.cfm?aid=8950472 
Outcomes in CHD 
NIH Paul Thompson ENIGMA Center for Worldwide —_https://projectreporter.nih.gov/project_info 
Medicine, Imaging & Genomics _—_description.cfm?aid=8935792&icde=0 
- Adminstrative 
NIH Paul Thompson ENIGMA Center for Worldwide _http://projectreporter.nih. 


Medicine, Imaging & Genomics 
- Consortium Activities 


gov/project_info description. 
cfm?projectnumber=5U54EB020403-02 
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FUNDER PRINCIPAL PROJECT TITLE WEBLINK/ PROJECT DESCRIPTION 
INVESTIGATOR(S) 


Paul Thompson 


ENIGMA Center for Worldwide 
Medicine, Imaging & Genomics - 
Data Science research 


https://projectreporter.nih.gov/project_ 
7 Spee en rT re anne 


NIH Paul Thompson ENIGMA Center for Worldwide https://projectreporter.nih.gov/project 
Medicine, Imaging & Genomics- _—_info_description.cfm?aid=8935792&icde=0 
Training 
NIH Marji Warfield The impact of parental military https://projectreporter.nih.gov/project 
deployment on children with info_description.cfm?aid=8881255&icde=0 
disabilities 
NIH Michael Guralnick Intellectual and Developmental https://projectreporter.nih. 
Disabilities Research Center gov/project_info description. 
cfm?projectnumber=5U54HD083091-02 
NIH Gail Mandel The Mechanism of Rett https://projectreporter.nih. 
Syndrome Rescue by Astrocytes  gov/project_info description. 
cfm?projectnumber=1RO1HD081037-01A1 
NIH Gary J. Latham Development of a Reliable and https://projectreporter.nih. 
Standardized Molecular Assay gov/project_info description. 
for Fragile X Protein cfm?projectnumber=1R43HD082900-01A1 
NIH Marsha Ruth Mailick FMRI1 Premutation Phenotypes _https://projectreporter.nih. 
in Population-Based & Clinically-  gov/project_info description. 
Ascertained Samples cfm?projectnumber=1RO1HD082110-01A1 
NIH Joseph E. Donnelly Weight Management for https://projectreporter.nih. 
Adolescents with IDD gov/project_info description. 
cfm?projectnumber=1RO1HD079642- 
Q1A1%5C 
NIH Hongjie Yuan NMDAR Mutations & https://projectreporter.nih. 
Neurodevelopmental Disorder: gov/project_info_ description. 
From Mechanism to Targeted cfm?projectnumber=1RO1HD082373-01 
Therapy 
NIH Jonathan Oren Lipton Sleep and Circadian Rhythmsin _https://projectreporter.nih. 


Tuberous Sclerosis Complex 


gov/project_info description. 
cfm?projectnumber=5KO08HD071026-04 


INTERAGENCY AUTISM COORDINATING COMMITTEE 


FUNDER PRINCIPAL PROJECT TITLE WEBLINK/ PROJECT DESCRIPTION 
INVESTIGATOR(S) 


Jennifer C. Darnell 


Cell-specific RNA Targets of the 
Fragile X Mental Retardation 
Protein Family 


https://projectreporter.nih. nih 


ere info onenie 
cfm?projectnumber=5RO1HD040647-12 


NIH Paul | Hagerman Expression of the Fragile X Gene https://projectreporter.nih. 
gov/project_info_description. 
cfm?projectnumber=5RO1HD040661-13 

NIH Carlos Portera-Cailliau Imaging Dendritic Spine https://projectreporter.nih. 

Abnormalities and Circuit Defects  gov/project_info description. 
in Fragile X Mice cfm?projectnumber=5RO1HD054453-07 

NIH Lee-Way Jin The Role of Astrocytes in Rett https://projectreporter.nih. 

Syndrome gov/project_info description. 
cfm?projectnumber=5RO1HD064817-05 

NIH Carolyn R Houser GABA System Alterations and https://projectreporter.nih. 

Fragile X Syndrome gov/project_info description. 
cfm?projectnumber=5RO1HD067225-04 

NIH Frederick T Chin Cross-Species Multi-Modal https://projectreporter.nih. 

Neuroimaging to Investigate gov/project_info_ description. 
GABA Physiology in Fragile X cfm?projectnumber=5RO1HD084214-02 
Syndrome 
NIH Lu Chen Developmental Pathophysiology https://projectreporter.nih. 
of Synapses in a Mouse Model of gov/project_info description. 
Fragile X Syndrome cfm?projectnumber=5RO1HD084215-02 
NIH Alan Kenneth Percy Rett Syndrome; MECP2 http://projectreporter.nih. 
Duplications; And Rett-Related gov/project_info_description. 
Disorders Natural History cfm?projectnumber=5U54HD061222-12 
NIH Alan Kenneth Percy MECP2 Duplication Syndrome: https://projectreporter.nih. 
Longitudinal Studies; Biomarker gov/project_info_description. 
and Clinical Outcome cfm?projectnumber=5U54HD061222-12 
Development 

NIH Alan Kenneth Percy Rett-Related Disorders: http://projectreporter.nih. 


Longitudinal Studies; Biomarker 
and Clinical Outcome 
Development 


gov/project_info description. 
cfm?projectnumber=5U54HD061222-12 
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FUNDER PRINCIPAL PROJECT TITLE WEBLINK/ PROJECT DESCRIPTION 
INVESTIGATOR(S) 


NIH 


NIH 


NIH 


NIH 


NIH 


NIH 


NIH 


NIH 


NIH 


Alan Kenneth Percy 


Kimberly Huber 


Kimberly Huber 


Kimberly Huber 


Kimberly Huber 


Joel D. Richter 


Joel D. Richter 


Joel D. Richter 


Susan Y Bookheimer 


Jeffrey L. Neul 


Development of a Behavioral 
Outcome Measure for Rett 


Syndrome (RETTBE) and Metabolic 
Profiling of Rett Syndrome; MECP2 


Duplication Syndrome; and Rett- 
Related Disorders 


Mechanisms of Neocortical and 


Sensory Hyperexcitability in Fragile 


X Syndrome 


Molecular and Synaptic 
Mechanisms of Auditory Circuit 
Dysfunction in FXS Mice 


Auditory Processing Deficits in 
FMR1 KO Mice 


Neurophysiological and Acute 
Pharmacological Studies in FXS 
Patients 


Rescuing the Fragile X Syndrome 
by CPEB Depletion 


Strategies to Rescue PI3K 
Dysregulation in Fragile X 
Syndrome 


Rescuing Fragile X Syndrome by 
Targeting P70 S6 Kinase 1 


Intellectual and Developmental 
Disabilities Research Centers 


Characterization of Autonomic 
Dysfunction in Rett Syndrome & 
Other MECP2 Disorder 


https://projectreporter.nih. nih 


res info enero 
cfm?projectnumber=5U54HD061222-12 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082008-02 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082008-02 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082008-02 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082008-02 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082013-02 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082013-02 


http://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5U54HD082013-02 


https://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5P30HD004612-44 


https://projectreporter.nih. 
gov/project_info description. 
cfm?projectnumber=5RO1HD062553-05 
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FUNDER PRINCIPAL PROJECT TITLE WEBLINK/ PROJECT DESCRIPTION 


INVESTIGATOR(S) 


NIH Scott S. Hall Understanding Severe Disruptive _https://projectreporter.nih. 
Behaviors in Adolescents with gov/project_info description. 
Fragile X Syndrome cfm?projectnumber=5R21HDO72282-02 
NIH Lisa D. Marceau Improving Pediatric https://projectreporter.nih. 
Developmental Screening and gov/project_info_ description. 
Communication: A CME cfm?projectnumber=5R44HD063173-03 
NIH Leonard Abbeduto Expressive Language Samplingas _http://projectreporter.nih.gov/project 
an Outcome Measure info_details.cfm?aid=8627630 
NIH Mary Oschwald Pregnancy and Support Services —_http://projectreporter.nih.gov/project 
for Women with Developmental info_details.cfm?aid=8700656 
Disabilities 
NIH Lin L. Zhu Using FMRI to Understand https://projectreporter.nih. 
Verbal and Nonverbal Human gov/project_info_description. 
Communication cfm?projectnumber=1F30DC014911-01A1 
NIH Karen P. Usdin Gene Silencing in Fragile X http://projectreporter.nih. 
Syndrome gov/project_info description. 
cfm?projectnumber=1ZIADK057602-19 
NIH Karen P. Usdin Mechanism of Repeat Expansion https://projectreporter.nih. 
and Chromosome Fragility in gov/project_info description. 
Fragile X Syndrome cfm?projectnumber=1ZIADK057808-09 
NIH Jane Yu Prostaglandin Biosynthesis: A http://projectreporter.nih. 
Novel Therapeutic Target in TSC gov/project_info_ description. 
Disorders cfm?projectnumber=7RO1DK098331-02 
NIH Carmen Joseph Marsit Environment; Imprinting; and http://projectreporter.nih. 
Neurodevelopment gov/project_info_ description. 
cfm?projectnumber=3RO1ES022223-03S1 
NIH Carmen Joseph Marsit Environment; Imprinting; and https://projectreporter.nih. 
Neurodevelopment gov/project_info description. 
cfm? projectnumber=5RO1ES022223-03 
NIH Paul J. Hagerman Epigenetic Regulation of the https://projectreporter.nih. 


FMR1 Gene 


gov/project_info description. 
cfm?projectnumber=1RO1GM113929-01 
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NIH James F. Gusella Neurodevelopmental Loci https://projectreporter.nih.gov/project 
info_description.cfm?projectnumber=2P- 
01GM061354-11A1 

NIH Olga, Troyanskaya Integration and Visualization —_http://projectreporter.nih. 

of Diverse Biological Data gov/project_info description. 
cfm?projectnumber=2RO1GM071966-10A1 

NIH Cynthia He Linking Defects in Cortical http://projectreporter.nih. 

Network Activity with gov/project_info_description. 
Altered Sensory Perception cfm?projectnumber=1F30NS093719-01 
in Fragile X Mice 

NIH Caitlyn M. Riedmann Determination of the http://projectreporter.nih. 

Epigenetic Regulation of gov/project_info description. 
Gene Transcription by cfm?projectnumber=1F31NS092418-01A1 
MECP2 in Neurons 

NIH Jimmy L. Holder Rescuing Motor Deficits in http://projectreporter.nih. 

Shank3 Related Disorders gov/project_info description. 
cfm?projectnumber=1K08NS091381-01A1 

NIH Molly-Maureen Huntsman Cortical Circuit Dysfunction https://projectreporter.nih. 

in Fragile X Syndrome gov/project_info_description. 
cfm?projectnumber=1ROINSO95311-O01A1 

NIH Michaela Fagiolini Vlisual circuit Regressionand _https://projectreporter.nih. 

ITS Rescue in RTT Mouse gov/project_info_ description. 
Models cfm?projectnumber=1ROINS095959-01A1 

NIH Benjamin Deneen The Nature of Astrocyte https://projectreporter.nih. 

Heterogeneity in RTT gov/project_info description. 
cfm?projectnumber=1R21NS089366-01A1 

NIH Michael Wong Mechanisms of Brain https://projectreporter.nih. 

Dysfunction in Tuberous gov/project_info description. 
Sclerosis cfm?projectnumber=2RO1NS056872-09A1 

NIH Huda Y. Zoghbi Molecular Pathogenesis https://projectreporter.nih. 


Studies of Rett Syndrome 


gov/project_info description. 
cfm?projectnumber=5RO1NS057819-10 
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INVESTIGATOR(S) 


Scott H. Soderling Fragile X Phenotypes Modulated https://projectreporter.nih. 
by Altered Signaling to the anee info re 
Synaptic Cytoskeleton cfm?projectnumber=5RO1NS059957-07 
NIH Zhaolan Zhou Understanding the Pathogenic https://projectreporter.nih. 


Mechanisms of Rett Syndrome gov/project_info description. 
cfm?projectnumber=5RO1NS081054-03 


NIH Vitaly A. Klyachko The Role of PK Channels in https://projectreporter.nih. 

Neuropathology of Fragile X gov/project_info_description. 

Syndrome cfm?projectnumber=5RO1NS089449-02 
NIH Marl F. Bear Validating a Novel Target for https://projectreporter.nih. 

correction of Pathophysiology in gov/project_info description. 

Fragile X and TSC cfm?projectnumber=5R21NS087225-02 
NIH Samie R. Jaffrey Testing the Role of Small RNAs https://projectreporter.nih. 

in FMR1 Promotor Silencing in gov/project_info description. 

Fragile X Syndrome cfm?projectnumber=5R21NS087859-02 
NIH Kerstin Maria Ure Rescue of Gabaergic Functionina —_https://projectreporter.nih. 


Mouse Model of Rett Syndrome gov/project_info description. 
cfm?projectnumber=1F32NS083137-01A1 


NIH Peter K. Todd Pathogenic Mechanisms in Fragile  https://projectreporter.nih. 
X Tremor Ataxia Syndrome gov/project_info_ description. 
cfm?projectnumber=5K08NS069809-05 
NIH Onanong Chivatakarn = Analysis of the Tumor Suppressor _https://projectreporter.nih. 
Gene TSC1 in Motor Neuron gov/project_info description. 
Patterning cfm?projectnumber=5K99NS083758-02 
NIH Peter K. Todd CGG Repeat Associated https://projectreporter.nih. 
Translation in Fragile gov/project_info description. 
X-Associated Tremor/Ataxia cfm?projectnumber=3RO1NS086810-01S1 
Syndrome-Diversity Supplement 
NIH Robert Macdonald GABA(A) Receptor Assembly/ http://projectreporter.nih. 
Trafficking/Function and Epilepsy § gov/project info description. 
Missense Mutations cfm?projectnumber=5RO1NS033300-20 
NIH Michael Greenberg Neuronal Activity-Dependent https://projectreporter.nih.gov/project 
Regulation of MeCP2 info_details.cfm?aid=8635394&icde=0 
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NIH 


NIH 


NIH 


PCORI 


PCORI 


PCORI 


PCORI 


PCORI 


Edward Cooper 


William Dobyns 


Shigeki lwase 


Elliott Sherr 


C. William Shuttleworth, 


PhD 


Megan O'Boyle, BA 


Geraldine Bliss, MS 


Kenneth D. Mandl, 
MD, MPH 


Christopher B. Forrest, 
MD, PhD 


KCNQ2 Epileptic 
Encephalopathy: Overcoming 
Hurdles to Effective Disease- 
Modifying Therapy 


The genetic basis of Dandy- 
Walker and other mid-hindbrain 
malformations 


Neutralizing epigenomes in 
neurodevelopmental disorders 


ACC: Callosal Agenesis as 
a Window into Common 
Neurodevelopmental Disorders 


Pathways to Partnership: 
Communication and 
Collaboration Skills for Creating 
PCOR Teams 


Phelan-McDermid Syndrome 
Data Network (PMS_DN) 


Phelan-McDermid Syndrome 
Patient-Centered Outcomes 
Workshop 


Scalable Collaborative 
Infrastructure for a Learning 
Healthcare System (SCILHS) 


Development of the PROMIS 
Pediatric Sleep Health Item 
Banks 


https://projectreporter.nih. 
gov/project_info_description. 
cfm?projectnumber=1R13NS095592-01 


http://projectreporter.nih. 
gov/project_info_description. 
cfm?projectnumber=2RO1NS050375-11 


http://projectreporter.nih. 
gov/project_info_description. 
cfm?projectnumber=1RO1NS089896- 
O1A1 


http://projectreporter.nih. 
gov/project_info_description. 
cfm?projectnumber=2RO1NS058721-07A1 


http://www.pcori.org/research- 
results/2015/pathways-partnership- 
communication-and-collaboration-skills- 
creating-pcor 


http://www.pcori.org/research- 
results/2015/phelan-mcdermid- 
syndrome-data-network-pmsdn 


http://www.pcori.org/research- 
results/2015/phelan-mcdermid- 
syndrome-patient-centered-outcomes- 
workshop 


http://www.pcori.org/research- 
results/2015/scalable-collaborative- 
infrastructure-learning-healthcare- 
system-scilhs 


http://www.pcori.org/research- 
results/2014/development-promis- 
pediatric-sleep-health-item-banks 
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APPENDIX C 


ASD Research Progress on IACC Strategic Plan Objectives: Summary of Years 2008-2015 


The tables include data (project numbers and funding) 
from Federal and private funders of ASD research 

for years 2008 through 2015, as aligned with the 
objectives of the 2017 IACC Strategic Plan. Please note 
the following: 


During the updating of the Strategic Plan from 
2008-2010, the wording and numbering of objectives 
changed. Data included in each Portfolio Analysis Report 
from 2008-2015 was categorized at the time with 
respect to the most recent iteration of the Strategic Plan 
where the objectives had changed. For the purpose 

of this eight-year comparison, data from the Portfolio 
Analyses conducted in 2008 and 2009 were aligned 
with the most recent objectives, found in the 2071 
Strategic Plan. The full wording of the 78 objectives 
listed in the 2071 Strategic Plan is depicted above the 


objective's abbreviation and annual funding. 


The middle eight columns of the table contain the data 
(project numbers and funding) for each individual year 
from 2008-2015, with the objective number (as it 
appeared in the annual Portfolio Analysis) listed above 


it. The format of objective numbers are abbreviations 


representing the question number (indicated by a 
numeral 1-7), whether the objective is a short- or 
long-term objective (indicated by the letter “S” or 

“L" respectively), and the objective designation 
(indicated by a letter). The IACC recommended budget 
listed below the project data represents the most 
updated budget listed in the 2071 Strategic Plan. If the 
recommended budget has been revised since 2008, 
the year the revision took place is found in parentheses 
following the budget figure. Therefore, if there is no 
mention of a revision, the IACC recommended budget 
has remained constant from 2008-2011. The annual 
project status for each objective from 2008-2015 is 
indicated within the table by colored highlighting of the 
objective number. An objective is considered active if its 


status is green or yellow, and inactive if its status is red. 


* Any objective colored gréén has funding which is 
greater than or equal to the recommended funding 
for that year (determined by annualizing the 
recommended budget associated with that objective); 
any objective colored yellow has actively funded 
projects, but with funding that totals less than the 
annualized recommended amount; any objective 
colored red has no active, funded projects.’ 
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¢ Objectives whose overarching aim (e.g., the ultimate that funding for a particular objective partially meets 


goal of the research, irrespective of the number 
of projects or the budget for the objective) were 
achieved/partially achieved either in a previous year, 


the IACC recommended budget, while red highlight- 
ing indicates that there has been no funding towards 
the particular objective. 


with less annual funding than was recommended, or a 
¢ Objectives whose overarching aim (e.g. the ultimate 


with funding that was not captured in the portfolio } ; 
goal of the research, irrespective of the number 


analyses,‘ are colored pale green/pale yellow. or, 
of projects or the budget for the objective) was 


achieved/partially achieved either with a lower 
funding level than was recommended or with funding 


The far right column of the table lists the sum of the total 
funding aligned with each objective from 2008-2015. 


Highlighting of each total gives an indication of the overall that was not captured in the portfolio analyses, are 


progress toward completing each objective. colored aIamaEe Pale yellow. 


* Green highlighting indicates that funding fully meets 
the recommend budget. Yellow highlighting denotes 


3Please note that while the green, yellow, and red indicators suggest a funding status for each year and that looking across all years may 
give some indication of a trend, some agencies and organizations provide all the funding for multiyear grants in a single year, resulting 
in the appearance of “less funding” in other years; projects completing the objectives may still have been ongoing in the years where 
the funding appears to be less. Thus, it is important to note the numbers of projects in looking across the chart, and to keep in mind that 
in a series, where, for example, most of the indicators are green, that the objective is likely to be largely “complete” according to the 
funding-based measure. 


4Reasons why funding for certain projects may not have been captured in the portfolio analyses include projects that were supported 
by funding that was not specific for autism (i.e., projects that benefited autism but were supported by general neuroscience or 
developmental disorder funding) or projects supported by funders that did not participate in the portfolio analysis in a given year. 
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APPENDIX D 


Subcategory Definitions 


QUESTION 1: 
SCREENING AND DIAGNOSIS 


Diagnostic and screening tools 

This subcategory includes projects that are developing 
new autism diagnostic and screening tests, as well as 
those establishing the usefulness of new or revised 
assessments for autism symptoms. It also encompasses 
projects aimed at adapting clinical assessments into 
other languages for use in multi-lingual community 


settings and non-U.S. countries. 


Early signs and biomarkers 

Projects which use a variety of methods to search 

for signs of autism in very young children (generally 
under age 3) that could be used for diagnosis, 

such as eye-tracking, physiological measures, and 
autism-specific behavioral patterns are included in 
this subcategory. More examples include projects 
investigating metabolic measures, such as the levels of 
specific chemicals, hormones, or proteins in the blood 


that could be used as biomarkers of the disorder. 


Intermediate phenotypes/Subgroups 

Included in this subcategory are projects aimed at 
identifying distinct subgroups of people with autism, or 
those that share common morphological, physiological, 
or behavioral features. Projects in this subcategory use 
a variety of methods to identify and distinguish these 
groups. 


Symptomology 

These projects seek to define the broad range and 
severity of autism symptoms, including both biological 
and behavioral characteristics. Among these studies are 
some that examine how children and adults with autism 
vary in their development of social communication 

and language. Other projects seek to understand 

the emergence of problem behaviors and how 
neurocognitive impairments can contribute to symptom 
development and phenotypic variability in those with an 


autism diagnosis. 


QUESTION 2: BIOLOGY 


Cognitive studies 

These are studies of psychological and mental processes, 
including memory, producing and understanding 
language, solving problems, and making decisions. 
Projects in this subcategory consist of those that 
investigate theory of mind, social cognition and empathy, 
understanding facial expressions of emotion (and how 


and why this is impaired in ASD), and recall and memory. 


Computational science 

Computational methods and modeling allow for the 
synthesis and study of large and complex sets of data. 
Some projects in this subcategory collect extensive 
experimental biological and behavioral data and use 
powerful computing techniques to reveal new insights. 
Other aspects of computer science are also included, 
such as developing statistical modeling techniques to 


better understand the biology of autism. 
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Co-occurring conditions 

Research on conditions that often co-occur with ASD 
is included here, such as seizures/epilepsy, sleep 
disorders, gastrointestinal dysfunction, wandering/ 
elopement behavior, attention deficit hyperactivity 


disorder (ADHD), and familial autoimmune disorders. 


Developmental trajectory 

Projects in this subcategory often include longitudinal 
studies following various aspects of biological and 
behavioral development in the same individuals 

over time. Examples include brain growth, face 
processing, change in neural connectivity over time, 
and development of communication skills and language 
processing. These studies often compare children 

with ASD to typically developing children or to their 


unaffected siblings. 


Immune/Metabolic pathways 

These projects focus on understanding the biological 
mechanisms of metabolism and the immune system 
that may be altered in autism, typically in cells and 
animal models. This largely includes studies on 
inflammation and inflammatory molecules (i.e., 
cytokines), as well as on the role of mitochondria, 
energy metabolism, and oxidative stress. Also included 
in this group are projects seeking to identify specific 
immune and metabolic triggers in early prenatal and 
post-natal life, such as maternal infection, maternal 


auto-antibodies, and toxic exposures. 


Molecular pathways 

This subcategory includes studies on specific molecules 
and proteins (other than the immune and metabolic 
systems) that may be involved in the development 

of ASD and related genetic disorders (e.g., fragile X 
syndrome and Rett syndrome). Many of these projects 
use animal and cellular models to explore the biological 
effects of specific candidate genes and to identify 
common molecular pathways, including alterations 

in synaptic functioning and intracellular signaling 


cascades. 


Neural systems 

Studies in this subcategory explore the structure and 
activity of the brain and underlying neural systems 
involved in autism, including functional connections 
between brain regions. Many projects seek to identify 
the precise neural networks underlying communication 
and language processing, social interactions, and 
behavioral issues. These studies frequently employ 
imaging techniques, such as functional magnetic 
resonance imaging (fMRI) and diffusion tensor imaging 
(DTI), and other physiological measures of brain 
activity, such as electroencephalography (EEG). 


Neuropathology 

These projects typically include post-mortem examination 
of brain tissue from ASD individuals. Many of the studies 
in this subcategory explore how the architecture of the 
brain may be altered in individuals with autism or how 


gene expression varies in different areas of the brain. 


Sensory and motor function 

Projects in this subcategory explore the neural 
underpinnings of motor skills and abilities in children 
with ASD and assess visual, auditory, and other sensory 


processes in the brain. 


Subgroups/Biosignatures 

Because there is so much heterogeneity among individuals 
with autism, research to understand how certain 
subgroups of individuals that share certain behavioral or 
biological characteristics could help understand some 

of the underlying biology in ASD. This can be done by 
searching for certain biological factors (“signatures”), such 
as hormone levels or structural abnormalities in the brain, 
that define a particular subgroup. Many of these projects 
try to make the connection between certain genes with 

a known or suspected link to autism and the observable 


characteristic, or phenotype, that they cause. 
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QUESTION 3: RISK FACTORS 


Environmental risk factors 

This subcategory includes a number of projects inves- 
tigating potential environmental risk factors for autism. 
Example projects include studies of the effects of the 
microbiome, environmental contaminants and toxins, 
maternal dietary factors, medications taken during 
pregnancy or to induce labor, assistive reproductive 
treatments, child and maternal response to immune 
challenge, and registries where many of these factors 


can be tracked simultaneously. 


Epigenetics 

Epigenetics is the study of heritable changes in gene 
function that occur without a change in the DNA se- 
quence (such as methylation of DNA). Environmental 
factors can cause these changes in gene expression, 
and projects in this subcategory seek to identify some 
of the environmental influences that may lead to these 


epigenetic changes. 


Gene-Environment 

These studies include efforts to identify and understand 
the contributions of environmental factors, genetic 
susceptibility, and human physiology (e.g., the immune 
system, metabolic processes) that may increase the 
risk for ASD, as well as studies that directly examine 
gene-environment interactions. (Note: While epigenetic 
studies are a subset of gene-environment studies, they 
are tracked as a separate subcategory because there is 
a substantial number of these projects and the topic of 
epigenetics is of significant public interest.) 


Genetic risk factors 

Projects in this subcategory seek to identify new genes 
that are implicated in increased risk for ASD or to 
better understand genetic risk factors that were 


previously identified. 


QUESTION 4: 
TREATMENTS AND INTERVENTIONS 


Behavioral 

Projects in this subcategory involve a wide array of 
behavioral research and training methods, including 
applied behavior analysis (ABA), cognitive-behavioral 
therapy, discrete trial training, Early Start Denver Model, 
imitation training, joint attention training, Lovaas method, 
pivotal response training, sibling-mediated interventions, 


and social skills training. 


Complementary, dietary, and alternative 

This subcategory includes research on acupressure; 
acupuncture; antioxidants; cholesterol supplementation; 
glutathione metabolism; nutritional supplements, 
vitamins, and minerals; probiotics; and special diets (e.g., 


gluten-free, casein-free). 


Educational 

Nearly all research in classroom settings falls under 

this subcategory, including curricula, educational best 
practices, inclusive education programs, math and 
reading training, positive behavioral supports, special 
education programs, TEACCH (Treatment and Education 
of Autistic and Related Communication-Handicapped 
Children), and the “Social Stories” approach. 
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Medical/Pharmacologic 

This subcategory includes research on drugs (e.g., 
antidepressants, anticonvulsants, antipsychotics, 
anxiolytics, melatonin, and stimulants) to treat autism 
and its co-occurring conditions, as well as medical 
therapies such as transcranial magnetic stimulation 
(TMS). 


Model systems/Therapeutic targets 

Animal models mimicking behaviors of ASD and 

those that are being used to develop or test new drug 
treatments, as well as cell lines used to discover new 
drug targets or to screen potential drug candidates, are 


included in this subcategory. 


Occupational, physical, and sensory-based 
Therapies in this subcategory encompass art therapy, 
motor training (including fine motor skills such as 
handwriting as well as gross motor training involving 
balance and posture), music therapy, occupational 
therapy, pet (animal) therapy, physical activity plans 
and exercise therapy (bike riding, swimming), physical 
therapy, sensory integration, therapeutic horseback 
riding, training in self-care and daily living skills, and 


vocational rehabilitation. 


Technology-based interventions and supports 
Augmentative and alternative communication 

(AAC), computer applications and software, picture 
exchange communication system (PECS), social robots, 
teleconferencing, video modeling and virtual reality 
(including virtual and 3D environments to mimic social 
situations), and wearable sensors are all examples of the 


types of technology in the projects in this subcategory. 


QUESTION 5: SERVICES 


Community inclusion programs 

These programs provide instruction in social, 
communication, and leisure skills to enable individuals 
with autism to participate in sports, recreation, and 
social-integration activities in fully integrated settings 


and to build successful relationships with others. 


Efficacious and cost-effective service delivery 

This subcategory includes programs involving 
web-based curricula and interventions as well as 
telehealth methodology, all of which could benefit 
those in underserved areas. Various parent training 
projects (to deliver a behavioral therapy, for example) 
using web-based methods such as teleconsultation 
and video feedback make distributing the training 
programs cost-effective and accessible across the 
country. Studies to improve dental care are also in this 


subcategory for effective service delivery. 


Family well-being and safety 

Studies in this subcategory evaluate issues of caregiver 
stress and measures of quality of life for individuals 
with ASD and their families, as well as assess programs 
to help parents navigate the service system after their 
child receives an ASD diagnosis. It also surveys safety 
issues for those with autism, including wandering and 


bullying. 


Practitioner training 

Projects in this subcategory seek to increase skill levels 
in service providers, including medical providers, direct 
support workers, parents and legal guardians, education 


staff, and public service workers. 
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Services utilization and access 

These projects include surveys of service systems 
available in different States, evaluations of patterns 

of medical service use among children with autism, a 
comprehensive online resource for autism services, and 
specific efforts in several states to coordinate services 
for people with autism. They also evaluate disparities 
in diagnosis and service utilization as well as barriers to 


access for racial and ethnic minorities. 


OS QUESTION 6: LIFESPAN ISSUES 


Due to the small number of projects (35 in 2014 


and 37 in 2015) and the significant overlap between 
topics covered in these projects, no subcategories 
were created for this question in the 2014-2015 
Portfolio Analysis Report. As the research field grows, 
subcategories that encapsulate the scope of projects in 


this question may be defined in the future. 


QUESTION 7: 
INFRASTRUCTURE AND SURVEILLANCE 


Biobanks 

A biobank is a type of biorepository which stores 
human biological samples for use in research. Projects 
in this subcategory support collection of DNA and 


tissue samples from autism patients. 


Data tools 

These projects include bioinformatics databases 

to store genetic, phenotypic, and other medical 
information from autism patients. They also support 
infrastructure for several of these major databases to 


interact. 


Research infrastructure 

This subcategory includes coordinating centers that 
support multiple research projects by running tests, 
analyzing data, and providing statistical analyses. 
These projects also support facilities that operate large, 
shared instruments used by several scientists to test 


research samples. 


Research recruitment and clinical care 

Projects in this subcategory help increase participation 
in research studies and conduct medical evaluations for 
the participants, often collecting data that can be used 


for multiple studies. 


Research workforce development 

Workshops, conferences, and training programs that 
serve to expand the research workforce, enhance 
interdisciplinary research training, and recruit 
early-career scientists into the ASD field are included in 
this subcategory. 


Surveillance and prevalence studies 

Research that measures autism prevalence in the U.S. 
and internationally is contained in this subcategory, 
including the Autism and Developmental Disabilities 
Monitoring (ADDM) Network sites maintained by the 
Centers for Disease Control and Prevention (CDC). 
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